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The Hamilton Bank-Hawke Channel area is one of the most productive offshore 
areas in the North Atlantic. This region exhibits outstanding oceanographic features, hi& 
primary production, and is important to marine mammals and sea birds. In the past, the 
region was ecologically vital to Atlantic cod, redfish and capelin and has supported very 
large commercial fisheries. Since the decline of these species, current commercial 
fisheries in the area are rnainly for northern shrimp and snow crab. These fisheries are 
worth hundreds of millions of dollars to the harvesters, processors and residents of 
Newfoundland and Labrador. In addition to commercial species, the Hamilton Bank- 
Hawke Channel area also has a wide diversiw of other fish fauna. The area has been 
descnbed as 'the engine that drives the northern cod' (deYoung and Rose 1993) and hosts 
the only known current offshore spawning biomass of northern cod on the 
Nedoundland-Labrador Shelf (Rose 1999). The region, in the past has also been very 
important for capelin, which disappeared in the eady 1990's- Capelin abundances 
however, have been increasing over the last several years (R. O'Driscoll 1999. Personal 
Comunication. Fisheries Conservation Chair, Mernorial University of Newfoundland). 
The diversity of fauna, high productivity and oceanographic characteristics make the 
Hamilton Bank-Hawke Channel unrivaled in terrns of its overdl impacts on the 
Newfoundland-Labrador marine ecosystem and as a commercial fishing area. For these 
reasons this offshore area has high potential to be considered as a Marine Protected Area 
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Chapter 1: Introduction 
1.0 Introduction 
The marine environment is extremely important fkom both naturai and cultural 
perspectives. The ocean world supports a great diversity of flora, fauna and habitats and 
ecosystem services play an essential role in the climatic and chemical cycles critical to the 
maintenance of life on Earth. In addition, marine fisheries have been the staple of coastal 
communities for thousands of years, and today, are one of the major sources of worid 
protein and coastal employment. 
The oceans cover approximately 70% of the Earth's surface (Skinner and Porter 
1995) and contain organisms representative of five Kingdoms and 32 of 33 known Phyla, 
with 15 of these exclusively marine (Agardy 1997). In the pas& there was a delusion that 
we, as a society, could never destroy such an immense and diverse system. Unfortunately, 
we were wrong. Many of the Worid's coastal areas are now heavily polluted, marine 
habitats have been destroyed with rapid population growth and urban sprawl, and 
overfishing dong with greater fishing technology has depleted the world's commercial 
fish stocks, reducing some to near extinction. 
To date, very few nations have indicated that they recognize the need to develop 
and ùnplement comprehensive conservation programs aimed at protecting marine 
ecosystems and the species they support. Even fewer corntries have committed to 
realizing such goals. In most cases attempts to conserve marine biological diversity and 
habitat occur largely because of crises management needs (Agardy 1997). The Canadian 
situation has been no different (Fisheries and Oceans Canada 1999). 
In recent years, growth in Canada's ocean sector and new developments in . 
technology have resulted in increased pressures on the inshore and offshore ocean 
environments. This, dong with various other causes, r d t e d  in what was thought 
impossible, a collapse of the Northem cod stock and a drastic reduction of other 
cornmercid groundfish and pelagic species (G. Rose, Fisheries Conservation Chair, 
Memorial University of Newfoundland, St. John's, NF, personal comunication, 1999). 
Added pollution of major seaways (i.e. St- Lawrence Seaway) by large urban centers has 
resulted in the deterioration of valuable hhwate r  and highly productive estuarine 
habitats. in many of these areas, the ecological integrity and biodiversity of complex 
ecosystems are currently in jeopardy (Fisheries and Oceans Canada 1999). The notion of 
unlimited marine resources is obsolete. The loss of thousands of jobs in Atlantic Canada 
as a result of the groundfish moratorium and the subsequent economic turmoil forced 
people and govemments to consider what went wrong. It has become obvious that 
conventional approaches to fisherïes and marine resource management have not been 
fùlly successful (Hamesson 1997). 
It has been recognized îhat a new approach to marine resource management is 
needed, one that takes an ecosystem rather than a sectoral approach (Fisheries and Oceans 
Canada 1999)- Sustainability of living ocean resources ultimately depends on productive 
ecosystems. Consequently, the Government of Canada began working with neighboring 
corntries to address the concems of the marine environment and have demonstrated a 
cornmitment to marine protection by endorsing conventions that pursue conservation and 
protection goals (Fisheries and Oceans Canada 1998). 
It is equally important that the Govemment of Canada work with Canadians to 
manage activities in or effecting our marine environment. This vision of oceans 
management was manifestecl in the Oceans Act, which came into force in January of 
1997. The 0ceun.s Act confinns Canada's role with respect to oceans management by 
indicating the need to unite the management of marine conservation and development 
activities to maintain healthy ecosystems (Fisheries and Oceans Canada 1998). One of the 
ways in which the Oceans legislation suggests that we can better manage and regulate our 
marine resources is the development of Marine Protected Areas (MPAs) (Fisheries and 
Oceans 1997). 
Marine Protected Areas have been in existence in other areas of the world for 
many years. In Canada, the MPAs came into existence in 1986 when Parks Canada 
released the "National Marine Parks Policy" (Billard 1998). The Oceans Act legislation 
was the next initiative that Canada undertook to further its involvement in marine 
conservation through the use of marine protected areas. The Oceans Act  enables the 
Canadian Govemment to establish a "national system of marine protected areas" and to 
make regdations that allow marine protected areas to be designated, zoned, and close- to 
certain activities (Fisheries and Oceans Canada 1 997). 
1.1 What are Marine Protected Areas? 
Marine Protected Areas (MPA) have been dehed  in a number of ways. The 
International Union for the Conservation of Nature defines an MPA as: " Any 
area of intertidal or subtidal terrain, together with its overlying water and associated flora, 
fauna, historical and cultural feahires, which has been reserved by law or other effective 
means to protect part, or all of the enclosed enviro~lment" (Kelleher and Kenchington 
1992). 
More to the purpose of this report, a Marine Protected Area wrll be defied in a 
Canadian context. Canada's Oceans Act (section 35 (1)) states: "that a Marine Protected 
Area is a n  area of the sea that forms part of the interna1 waters of Canada, the territorial 
sea of Canada or the exclusive economic zone of C a n w  and has been designated under 
this section for special protection for one or more of the following purposes: 
i) conservation and protection of colfunercial and non-commercial fisherîes 
resources, including marine mammals and their habitats; 
2) consemation and protection of endangered or threatened marine species, and 
their habitats; 
3) conservation and protection of unique habitats; 
4) conservation and protection of-marine areas of high biodiversity or biological 
productivity ; 
5) conservation and protection of any other marine resource or habitat as is 
necessary to fulfiU the mandate of the Minister of Fisheries and Oceans." 
(Fisheries and Oceans Canada 1997; Fisheries and Oceans Canada 1999). 
1.2 Offshore Marine Protected Areas 
Most of the 1000 or so MPAs established around the world are inshore areas that 
are set aside for their aesthetic value or for reasons such as eco-tourism. The numbers of 
offshore marine protected areas designated around the word are limited, and in Canadian 
context to date, are non-existent. However, several areas are being considered, and are 
currently dehed  as pilot projects: these include Race Rocks, Bowie Seamount Area, the 
Sable Gully, Gabriola Passage, and the Endeavour Hot Vents Area (Taken Çom: 
www.oceansconservation,com). None of tbese areas are within the Newfoundland 
ecosystem region of the Northwest Atlantic (Harper et al. 1993). 
The banks on the continental shelf of the northwest Atlantic (Figure 1) are, in 
general, regions of high productivity and biodiversity, and comprise the spawning and 
feeding areas for numerous species of fish and shellfish. Because of the high productivity 
of these areas, they have been, and stiU are, targets for heavy local and foreign 
commercial fishing activity. These commercial activities, in addition to the local effects 
on the fishing grounds, may have had detrimental effects over broader areas as a 
consequence of the export of young fish and migration of adults. These activities have 
likely impacted inshore fisheries and the marine ecosystem. The protection of key regions 
of the continental shelf could have a greater influence on the overall healh and 
productivity of marine ecosystems and commercial fishery yields than the protection of 
inshore areas. 
Continental shelf banks such as Hamilton Bank, Funk Island Bank, and the Grand 
Banks (Figure 1) are not in direct contact with coastal communities. A limited number of 
fishermen (vessels >35 feet) fish these areas and in most cases do not have any direct 
commmity adjacency claims to them. It therefore seems logical to try to establish MPAs, 
at least Çom the Newfoundland context, on the continental shelf away fkom direct 
community pressures. 
The establishmenf and success, of an initial offshore MPA may influence public 
opinion regarding the MPA program and instigate the establishment of a system of MPAs 
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stretching across the fidl reach of the Canadian northwest Atlantic fi-om Nunavut to Nova 
Finure 1 : NAFO divisions of the Northwest Atlantic and offshore bank. (From: 
http://www. dfo-mpo .gc.ca) 
1.3  Ares of Study 
The Hamilton Inlet Bank-Hawke Channel Area 
The Hamilton Inlet Bank (hereafter: the Hamilton Bank-Hawke Channel area), 
comprises a part of NAFO division 2J (Figure 2) and is part of the Northwest Atlantic 
ecoregion according to the marine ecosystem classification for Canada (Harper et al. 
1993). In the past this area has been a major commercial fishing area for groundfish 
species such as redfish (Sebustes spp.), Atlantic cod (Gadur morhua), and capelin 
(Mallotus viIZosus) and presently for shrimp (Pandalus borealis) and snow crab 
(Chionoectes opilio). This area has high productivity and special characteristics that make 
it an important area in terms of overd impact on the marine ecosystem and as a 
commercial fishing area- 
F i w e  2: Selected area o f  study (black outline) which includes the Hamilton Bank and the 
Hawke Channel. From: http ://www .dfo-rnpo.gc.ca, 
1.4 Research Goals 
The primary goal of this study is to provide a synthesis of existing information on 
the Hamilton Bank-Hawke Channel area (Figure 2), with emphasis on environmental and 
ecological status, physical oceanographic and bathymetric characteristics, commercial 
fisheries, and social and economic characteristics. The information has corne fiom the 
histoncal and contemporary literature, and the views of contemporary managers, 
scientists, and industry. The intent of this synthesis is to enable a detailed evaluation of 
the Hamilton Bank-Hawke Channel area and its importance with respect to the northwest 
Atlantic ecosystem and as a fishing area. The synthesis is also intended to provide 
baseline data and a basis to judge the potential of this region for designation as a Marine 
Protected Area, as provided under the Oceans Act (Section 35 (1)) (Found in: Fisheries 
and Oceans Canada 1997; Fisheries and Oceans Canada 1999). 
1.5 Research Method 
Existing litmature on the Hamilton Inlet Bank-Hawke Channel area (NAFO 
Division 25) was obtained ficorn scientific journals, NAFO (North Atiantic Fisheries 
Organization), ICES (International Council for the Exploration of the Sea) and DFO 
(Department of Fisheries and Oceans) scientifïc reports. Consultations were carried out 
with representatives of the Department of Fisheries and Oceans, the Newfoundland 
Department of Fisheries and Aquaculture and Mernorial University of Newfoundland, 
SABRI (St. Anthony Basin Resources), F M  (Fisheries Association of Nedoundland 
and Labrador), FPI (Fishery Products International) and Ddey Brothers Fisheries. 
C hapter II: Physical C haracteristics 
2.0 Geology, Bathymetry, Topography, and Sediments 
The Hamilton Bank consists of a thick wedge of Mesozoic and Cenozoic 
sediments that overlays a block-faulted, subsiding Precambrian crystalline basement. 
Subsidence occurred in response to the forces that had caused the opening of the Labrador 
Sea and the separation of Greenland and North America The present relief was fomed 
through alternathg phases of v d e y  erosion and of deposition corresponding to periods of 
high and low sea levels related to perïodic glaciation (van der Linden et al. 1976). 
F i m e  3: Bathymetric maF of the Hamilton Inlet Bank region showing major 
physiographic features (From: vail der Linden et al. 1976). Note: the f and g located 
between the Hamilton Bank and the Cartwright Saddle are not relevant to this discussion 
and should be ignored. 
The bathymetric characteristics of the Hamilton Bank area are depicted in Figure 
3. The Hamilton Bank has an average depth of 200 m on its southem edge. The Hawke 
Channel occurs immediately south of the Hamilton Bank and extends fiom the shelf 
break to the nearshore region. The channel reaches maximum depths of 500 m (Figure 
3). To the south of the channel is the northern limit of the Belle Isle Bank, where depths 
are comparabIe to those of the Hamilton Bank. 
The topography of Hamilton Bank (Figure 4) consists of kames, which can be 
recognized by their relatively smooth flat tops, consistent depths, and some evidence of 
disruption by ice contact near the margins. Kettles appear as circular depressions up to 3 
km in diameter and 10 m deep. End moraines 12 m hi& subglacial meltwater channels 
12 m deep, and lateral moraines up to 45 m high have been identified (Peîro-Canada 
1982). 
The surficial sediment map of the Hamilton Bank is shown in Figure 5. Gravelly 
sand rims the eastern bank marguS although the rnargin is bordered in places by an 
accumulation of pebble to boulder size material partiaily covered by a thin veneer of 
sand. The western bank margin is similar, but with less lag material (materid such as 
boulders, cobbles, and pebbles lefi behind after smaller sediments have been removed) 
present. Covering the remainuig surface there are sandy and silty sediments between 1 - 10 
m thick. The modal grain size decreases towards the center of Hamilton Bank, where it 
reaches a minimum of 0.03 1 mm. The central area shows Iittle evidence of current 
scouring or bed load movement and heavy bioturbation is evident in the area (Petro- 
Canada 1982). The Hawke Channel area has a surficial sediment makeup similar to that 
of the Hamilton Bank, although there seems to be a greater proportion of sand veneer on 
the Hawke Saddle (Figure 4). 
K A M E  AND KETTLE 
( GROUND MORAINE 
] OUTWASH 
d M O R n i N E S  
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4 DRAINAGE CHANNEL 
ICE FLOW 
Fime 4: Physiography and surficial geology of Hamilton Bank (After Petro-Canada 
i 982). 
Fiwe  5: Surficial sediment map of Hamilton Bank-Hawke Channel Area (Afier Petro- 
Canada 1982). 
2.1 Oceanogaphy 
The oceanography of the Labrador Shelf area is dominated by the Labrador 
/ 
Current, which flows south along the Labrador coast to the Grand Banks and beyond 
(Figure 6). The current consists of two dominant streams: the outer which lies over the 
continental slope and an inner stream which covers the Labrador Shelf. The outer stream 
is formed i+om the West Greenland Current and closely follows bathymetric contours 
south. In spring the surface waters of this outer stream have a mean temperature of -1 OC 
Figure 6: Chart of ocean currents of eastem Canada (After: Colbourne et a1.1997). The 
Hamilton Bank-Hawke Channel region is outlined by the dotkd line. 
and a salinity o f  33 ppt. At depths of 300-400 rn temperatures typically range fkom 2 4  
OC, and salinities are near 34.5 ppt. This branch of the Labrador Current has surface 
speeds of 0.3-0.4 &sec and an estimated transport of 4 Sv (1 Sv = 106 m3/sec or 10 
kg/sec) (Drinkwater and Harding 1995). 
The inshore Stream consists of polar watcr with additions of fkesh-water fÏom land 
runoff in Hudson Bay, Ungava Bay and dong the Labrador coast. Early Sprïng 
temperatures are less than -1 OC throughout the water column and salinities range fkom 
32-33 ppt This branch of the Labrador Current has d a c e  current velocities of 0.15-0.25 
m/s and an estimated transport of 0.8 Sv (Drinkwater and Harding 1995). The d a c e  
waters of both the near and outer streams are warmed d-g the summer and reach 
temperatures of 4-6 OC in early f d  d e r  which they begin to cool (Scott and Scott 1988). 
Both the inside and outside streams of the Labrador Current are in contact with 
the Hamilton Bank. The deeper waters of the Hawke Channel may not be effected as 
much by either of the two streams. However, it has been noted by Drinkwater and 
Harding (1995) that the outer current has been known to intrude onto the shelf through 
trenches, such as the Hawke Saddle (Figure 3). 
2.2 Temperature and Salinity Profiles 
The temperature and safinity characteristics of the Labrador shelf originate in the 
Hudson Strait. They are formed from a mixture of cold Baffin Land Current waters 
flowing southward, warm waters of the west Greenland Current and low salinity waters 
flowing out of Hudson Bay and the Foxe Basin. These water masses converge at the 
eastern entrance to the Hudson Strait where tidal currents cause vertical mixing. Residual 
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currents then carry this mixture ont0 the Labrador Shelf@nnkwater and Harding 1995)- 
The data presented above in figures 7 & 8 are a composite of all years. Data are 
initially averaged within thè appropriate yeadmonth, and then averaged over ail years thaî 
sampling has been done in the area. In this way, a heavily sarnpled year does not 
dominate the overall statistics @. Gregory, Bedford Institute of Oceanography, 
Dartmouth, N. S., personal cornmunication, 1999). 
2.3 Nutrients 
As mentioned in section 2.2, in the Hudson Strait there is a convergence of cold 
Baffin Land Current waters, warm waters of the West Greenland Current and low saliniîy 
waters flowing out of Hudson Bay and the Foxe Basin. The intense mixing results in a 
reduction in temperature range, salinity and stratification on the Labrador Shelf. This 
mixing also increases the surface nutrient concentrations on the northern Labrador shelf 
(Drhkwater and Harding 1995). Sutcliffe et al. (1983) (Found in: Drinkwater and 
Harding 1995) hypothesized that increased primary production on the northern shelf 
supports a "conveyor belt" food chah as the community is transported south by the 
Labrador Current. This was proposed to account for the greater abundance of fish on the 
southem Labrador Shelf (Le. Hamilton Bank region). This was partially supported by 
Drinkwater and Harding (1995), however, they believed that the hi& fisb production on 
the southem Labrador Shelf was related to upwelluig processes near the Hamilton Bank. 
This process is however, very poorly documented. 
Nitrates are generally considered to be the limiting nutrient to primary production 
during the summer in northern waters. Nitrate maxima occur dong the continental slope 
off southeastm Nain Bank and Hamilton Bank, and in the marginal trough inshore of 
H d t o n  Bank. These maxima are believed to be a result of the aforementioned local 
upwelling. The distribution patterns of silicate and phosphate are similar to those of the 
nitrates and have similar sources @rinkwater and Harding 1995). 
There is lirnited information available on nuîrïent sources and concentrations in 
the Hamilton Bank-Hawke Channel area and M e r  research is needed. 
2.4 Ice Characteristics 
The sea ice characteristics of the Hamilton Bank-Hawke Channel regîon are variable 
ffom year to year (Drinkwater et al. 1 999; Drinkwater 1994). However a general seasonal 
pattern can be described. In late December the majonty of sea ice is positioned off the 
southem coast of Labrador in the vicinity of the Hamilton Inlet (see figure 3 for location 
of Hamilton Inlet) (Figure 9a). The extent of the ice field offshore is variable at this time 
of year, however, median values of data fiom 19624987 indicate that the Hamilton 
Bank-Hawke Channel region is typically covered by sea ice by January. The ice flow then 
gradually spreads southward to northeastem Newfoundland waters by mid-March (Figure 
9a). By April the sea ice begins to retreat northward and by June or July it is nonexistent 
in the Hamilton Bank-Hawke Channel Area (Figure 9b) (Drinkwater et al. 1999). 
Ice coverage in the Hamilton Bank-Hawke Channel area may be a hindrance to 
research surveys and may effect distributions of d a c e  dwelling organisms such as seals 
whales, and sea birds. In addition, prolonged ice wverage rnay prevent adequate light 
penetration and may result in temporal shifts in primary productivity (Skinner and Porter 
1995). 
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Fimire 9a: The location o f  ice (shaded ara) between Dec 1997 and March 1998 together 
with the historical (1962-1987) minimum, median, and maximum positions of the ice 
edge off Newfoundland and Labrador. Mer: Drinkwater et al. 1999. 
Fime 9b: The location of  ice (shaàed area) between April and July 1998 together with 
the historical (1962-1987) minimum, median, and maximum positions of the ice edge off 
Newfoundland and Labrador. After: Drinkwater et al. 1999. 
This chapter examined the physical characteristics of the Hamilton Bank-Hawke 
Channel region. It is relevant to study the physical characteristics such as geology, 
bathymetry, sediments, and currents that make up such a region in order to better 
understand its biological attributes. 
The physical characteristics of the Hamilton Bank-Hawke Channel region are 
somewhat unique. The Harnilton Bank has a mean depth of 200 m and is swrounded by 
deep channels (500 m in depth) on its no* and south ends dong with deeper water (300 
m in depth) on its western side. The areas of deeper water could provide a very good 
source of nutrients during localized upwelling processes (Section 2.3). In addition, the 
differences in depth provide a wide range of habitats for différent species. 
The physiography and superficial geology of the Hamilton Bank-Hawke Channel 
area cannot be considered unique since data is not available on simila. areas (Belle Isle 
Bank, Funk Island bank, etc.). However the Hamilton Bank has a variety of surface 
features (Figure 4) and sediment distributions (Figure 5) that may provide suitable 
habitats for a wide range of organisms. 
The oceanography of the area is dominated by the Labrador current which cames 
nutrient rich waters f?om Northern areas and piays an important role in temperature, 
salinity and stratification characteristics. The combination localized upwellïng and 
nutrient transport via the Labrador Current provides a unique environment for a highly 
productive ecosystem. 
Ice characteristics of the area may influence the distriTbution of marine organisms 
and may create difficulties in conducting scientifïc studies f?om late-Dec to early-May, 
however conditions are highly variable fioa year to year. The ice characteristics of the 
area are not unique since ice flows effect the majority of the Labrador Shelf and parts of 
the northeast Coast of Newfoundland, 
Further research is needed to update the information presented in this chapter. 
Additional studies of nutrient availabilityY cunent pro£ilesY the effects of sea ice and 
especially upwelling features are required before conclusions about the uniqueness of the 
physicd characteristics of this area can be presented- 
Chapter III: Primary Production, 
3.0 Phytoplankton 
Zooplankton and Benthos 
Phytoplankton production in northern latitudes depends on light and nutnents. 
Productivity is therefore lowest during winter, increases to a maximum during spring and 
summer, and decreases in the late Ml. The dominant phyîoplanktons in the Labrador Sea 
are diatoms, microflagellates, and chrysophytes (Petro-Canada 1982). Figure 10 shows 
the levels of phytoplankton production in the Labrador Sea 
F i m e  1 0: Annual Ievds of phytoplankton production in the Labrador Sea The study area 
is outlined in black The darker area represents production greater than 500 mg c/m2/day 
whereas the lighter area represents production equal to 500 mg c/m2/day (After Petro- 
Canada 1982). 
The spring phytoplankton bloom begins late April to early May, and reaches a 
maximum in June, when phytoplankton numbers are greatest in the upper 25 ni of the 
water column (Petro-Canada 1982). A smaller, secondary peak occurs in October. 
Phytoplankton densities deche to their lowest values in November-April. Figure 1 1  
demonstrates the average changes in primary productivity of the Newfoundland -Labrador 




F i w e  1 1 : Composite monthly satellite images of primary production in the 




Fimue 1 1  Cont'd: Composite monthly satellite images of primary production in the 
Newfoundland-Labrador Region. From http://daac.gsfc.nasa-gov 
/WORKINPROGRE S S/OCD ST/ocdst-n~rth~atlantic-productiVity.html. 
Fimre 12: Colour bar which relates to phytoplankton pigment concentration (mg/m3). 
From http ://daac.gs fc.nasagov/WORKINPROGRES WOCD ST/ocdstdstnorthrthatlmtic- 
productivity . html. 
In exambiing Figure 11 it is apparent that primary production in the Hamilton 
Bank-Hawke Channel region is higher than in most areas of the northwest Atlantic (see 
Figure 2 for reference location) (F4gure 13). Production exceeds 10 mglm3 in May, Sune, 
and October and remains above 0.4 mg/m3 (see Figure 12 for colour-chlorophyll 
reference bar) in most 0 t h  rnonths excIuding the winter. It must be recognized however, 
that these images are composite, and contain data over a number of years. These data are 
statistically weighted to make all years equal to give an overview of the primary 
production characteristics of the area (Taken From http://daac.gsfc.nasagov/ 
WORKINPROGRESS /OCDST/ocdstcdstnorthrthatl~tic-productivity.html). 
Drinkwater and Harding (1995) have suggested that there is a second 
phytoplankton biomass that occurs in the Hamilton Bank area. This bloom occurs at 30- 
50 m depth dong the edge of the bank and appears to be situated in a region of upwelling. 
This additional bloom does not show up on the CZCS (Coastal Zone Color Scanner) 
satellite images (Figures 11 and 13) as the water depth is too deep for the CZCS sensor. 
Fieure 13: Satellite image that displays the composite of all Nimbus-7 Coastal Zone 
Color Scanner (CZCS) data acquired between November 1978 and June 1986. 
Approximately 66,000 individual 2 minutes scenes were processed to produce this image. 
To see the colorscale that relates screen colors to chlorophyll see Figure 12. The study 
area is highlighted by the black square* From: 
http ://daac.gsfc.nasa.go~/WORKINPROGRES /  OCD ST/ocdsttnorthrthatlanticc 
productivity.htm1. 
3.1 Zooplankton 
Zooplankton may be herbivorous or carnivorous, holoplanktonic (life cycle is 
entirely planktonic) or meroplanktonic (only part of Iife cycle is planktonic). The 
dominant zooplankton in the Labrador offshore region are holoplanktonic. Zooplankton 
are of special interest in the marine production cycle as they provide a large proportion of 
the grazing animals that feed on phytoplankton and are consequently very important in 
trophic level interactions with higher order organisms. 
The dominant zooplankton species in the Labrador Sea and in the Hamilton Bank- 
Hawke Channel area is the copepod Calanirsfnrmarchicus, which may comprise up to 
80% of the zooplankton community. Typically, it is most abundant in early mmmer, and 
has a secondary peak in late sullllller. The population then decreases in late fd and winter 
(Buchanan and Brown 198 1). 
0th- species of zooplankton which are found in the Hamilton Bank-Hawke 
Channel area include: Cnidarians such as Aglantha digitale, Ctenophorans such as 
Pleurobrachia pilus and Beroe cucumis, Pteropodans such as Limacina helicina and 
Limacina retroversa, Amphipods such as Parathemisto libellulun, Euphausids such as 
Thysanoessa .inemis and Thysanoessa raschii, Decapod larvae of  P. borealk and 
Pandalus montagui, Chaetognaths such as Sagilta elegans and Eukrohnia hamata, 
Larvaceans such as FritilZanna borealis and Oikopleura vanhoeffeni, and Copepods such 
as Pseudocalanus minutes, Calanus hyperboreus, and Calanus glacialis (Buchanan and 
Brown 198 1). 
F i w e  14: Average mual zooplankton production in the Labrador Sea The dark grey 
colour represents areas with zooplankton production over 500 m m3, the lighter grey f colour represents zooplankton production equal to 201- 500 mg/m (after: Petro-Canada 
1982). 
Figure 14 shows the annual zooplankton production in the Labrador Sea The 
Hamilton Bank-Hawke Channel area is shown to have a production rate of pater  than 
500 mg/m3/year- 
3.2 Benthos 
Benthic animals live on, in, or just above the sea bottom, They are diverse in their 
habitats and behavior, and in some cases their presence may modw the environment so 
that new habitats become available to 0th species. 
Benthic animals may be classified into three broad categories. Infaunal animals 
live on or buried in soft substrates: these include bivalves, polychaetes, some amphipods, 
sipunculids, ophiuroids, and some gastropods. Sessile animals live pennanently attached 
to hard substrates. This group includes barnacles, tunicates, byrozoans, some 
holothurians, and some anemones. Epibenthic animals are active swimmers that rernain in 
close association with the seafloor. This group includes mysids, some amphipods, and 
decapods (Le. northem shrimp) (Petro-Canada 1982). 
For the Hamilton Bank-Hawke Channel area, there is very limited information on 
the composition of the invertebrate fauna of the benthic zone. However, it must be 
recognized that only a few of these species, in particular the s b p s  and snow crab, have 
commercial importance (see Chapter IV). However, marine invertebrates in the benthic 
area comprise a major source of food for w~nmercial and non-commercial fish species, 
marine mammals and 0 t h  invertebrates. 
The Hamilton Bank-Hawke Channel area appears to be one of the most 
productive regions dong the Labrador and southeast Newfoundland coasts. As a 
consequence of the twin branches of the Labrador Current, and the unique bathymetery, 
the region has two sources of nutnents essential for primary (phytoplankton) production. 
The first develops fiom an upwelling of nutrient-nch deeper waters within the charnel 
and on the inshore edge of the bank and the shelf break The other r d t s  fiom a nubrient 
flux fkom the Hudson Strait which flows d o m  the Labrador coast as a part of the inshore 
Stream of the Labrador Current (see Section 2.1) (Dridwater and Harding 1995). 
Production in the Hamilton Bank-Hawke Channel region is highest in May-June and 
again in October. Production at this time exceeds 10 mg/m3 and is higher than most other 
areas dong the northern Labrador sheIf (Le. Nain Bank, Saglek Bank) (Figure 11) and the 
northeast coast of Newfoundland. In addition, a second bloom occurs at 30-50 m depth 
and is associated with local upwelling. 
Figure 13 shows the al1 data acquired by the CZCS satellite between 1978-1986. 
The Hamilton Bank-Hawke Channel region is shown to be one of the most productive 
regions in the North Atlantic trailing only the Hudson Strait, the western edge of Hudson 
Bay, and the St. Lawrence estuary in productivity. 
Zooplankton production follows the major phytoplankton bloom in mid-nimmer. 
The dominant zooplankton in the Hamilton Bank-Hawke Channel area is the copepod C. 
finmarchicus, but many other species are present. Zooplankton grazing on phytoplankton 
provides a means of moving energy nom phytoplankton to higher organisms such as 
whales, pelagic fish larvae, cephalopods (squid), capelin and other nekton. However, 
many of the details of the dynamics of zooplankton production and higher trophic level 
interactions in this area remain unknown. 
The composition of the infamal and sessile benthic environment of the Hamilton 
Bank-Hawke Channel area has not been well studied. Further research in this area is 
needed to obtain an understanding of the species present and the role b t  they play in the 
ecosystem- 
Chapter IV: Economically Important Invertebrates 
4.0 Introduction 
Several commercial and potentially commercial species of invertebrates occur in 
the Hamilton Bank-Hawke Channel area. These include the northem shrimp (P. borealk), 
snow crab (Chionoectes opilio), Icelandic scallop (Chlamys klandicus), and the short- 
fïnned squid (k illecebrosus). The historical and present fisheries and current stock 
status for these species in the Hamilton Bank-Hawke Channel area will be discussed in 
this chapter. 
4.1 The Northem or Pink Shrimp (P. borealis) 
Biology and Distribution 
The norihem or pink shrimp is a decapod crustacean of the family Pandalidae. 
This species has a distribution that is circumboreal, and ranges fiom the Davis Strait to 
the Gulf of Maine in the Northwest Atlantic. 
The northem shrimp is a protandric hermaphrodite. Male sex organs develop and 
function before female organs, which means the s b p  spends the first part of its life as a 
male, then develops female reproductive organs. Northem shrimp tend to mature as males 
during the third y-, and into females by the fourth year (Figure 15) (Parsons 1984). 
Females spawn in one or more consecutive years and generally live to be age five or 
older. An average ovigerous female carries approxirnately 1,700 eggs which hatch into 
pelagic larvae. This represents a relatively low level of fecundity. Eggs are usually 
deposited in summer or f d  and hatch in the spring, however the ovigerous period is 
temperature dependent and may take longer in colder waters (ICES 1994). 
Figure 15: Life cycle of the northern shrimp (P. Borealis) (after Apollonia 1969). 
The northern shrimp exhiibits both horizontal and vertical migrations. Vertical 
migration takes place during night-time when they ascend in the water column likeIy to 
feed. Horizontal migration is seasonal, age-dependent and linked to reproduction. 
Horizontal migration causes problems when estimating levels of abundance (Savenkoff et 
al. 1995) since midwater trawls are not as effective in catching shrimp as botîom trawls. 
It is also believed that recruitment is a hct ion of larval abundance and survival 
(Savenkoff et al. 1995). Therefore, it is important to quanti@ degrees of migration to 
understand the recruitment relationship. This is a very important factor to consider when 
estimating stock size biomass. 
Northem shrimp prefer a soft and muddy clay bottom habitat in depths ranging 
fkom 20-1,380 m (Dore and Frimodt 1987). However, most commercial fishing occurs in 
depths of 250450 m, suggesting these are the depths of hïghest concentration (Rose and 
Hiscock 1999). The Newfomdland and Labrador region has a large zone of suitable 
habitat (Anonymous 1997) and larger animals tend to occur in greater proportions in 
deeper waters (Rose and Hiscock 1999). The temperature range that northem s b p  
typically occurs extends fiom two to six degrees Celsius. Slow growth OCCUITS at higher 
temperatures (Parsons 1 984). 
As the shrimp inmeases in size, it goes through a moulting process in which it 
sheds the exoskeleton. During this stage, the shrimp become v q  soft. This has a 
significant impact on the quality of catch and vessels will tend to avoid areas of "soft 
shells". The moulting process also renders the shrimp vulnerable to predation. As the 
shrimp ages, this moulting process slows (Parsons 1984). 
Size at capture depends heavily on gear selectivity. Minimum mesh size for this 
fishery is 40 mm. Commercial shnmp for this fishery tend to be in the range of 10-40 mm 
carapace length. There have been studies aimed at developing new gear types that wodd 
only retain the larger 30-40 mm shrimp. Average size tends to Vary geographically, the 
shrimp area off the northem tip of Labrador (Cape Chidley), for example, has produced a 
high proportion of the larger, more vduable sizes in recent years. As the industry tends to 
target the larger fernales, important considerations must be given to the biological 
consequences of such a strategy when setting levels of ailowable catch. 
Stock Size and Resource Status 
The fall multispecies research suweys in 1995, 1996, and 1997 indicated that 
shrimp were widely distriiuted and abundant throughout Hawke Channel + Division 3K 
(SFA 6) each year. The minimum trawlable biomass (Figure 16) estimated in 1995 was 
291,000 tonnes wîth 95% confidence intervals (CI) of 222,000-360,000 tonnes. The 1996 
estimate was 5 1 8,000 t o ~ e s  (CI of 4 12,000-624,000) and the 1997 estimate was 435,000 
tonnes (CI of 3 89,000-480,000) (Parsom and Veitch 1997). The 1998 estimate for Hawke 
Channel + Division 3K (SFA 6) is 475,000 tonnes (CI of 423,000-528,000) (Parsons et 
al, 1999). 
Year 
F i m e  16: Minimum trawlable biomass ( t o ~ e s )  estimates for northern shrimp, 1995-98 
(Source: Parsons et al. 1999). 
Catches in the 1998 fishery were highest observai in SFA 6 (45,676 tonnes). 
Research data suggests that recent year classes (1995-1996) may be weaker than some 
produced in the early 1990s but it is not yet possible to quanti@ the effect on fiiture 
r e d t m e n t  (Anonymous 1997). In addition, research sunrey biomass estimates were very 
sïmilar fiom 1996-98, this indicates that shrimp abundance is no longer increasing in the 
area (Anonymous 1999b). Data in Rose and Hiscock (1999) suggests that catch rates in 
the Hawke Channel may have peaked in 1996, and since have declined to a lower but 
stable level. 
The Fishery 
The northern shrimp fishery operates on a year round basis concentrating on P. 
borealis, commody referred to as northem pink or shrimp. The 0 t h  comrnercially 
important species is Pandolus montugui (striped shrimp) which occurs mainly in Ungava 
Bay, and as a by-catch in other regions. The northem shrimp fishery is a relatively recent 
industry in Atlantic Canada. It is a capital intensive fishery which uses factory freezer 
trawlers (FFT) to harvest waters ranging from the south of Newfoundland to Baffin Island 
in the no&. In addition to FFTs, a recent inshore fleet (<65 ft) has been licensed to catch 
shrimp in Newfoundland and Labrador waters. The shrimp catch is predominantly 
destined for the European and Japanese markets. 
There are cmently 17 offshore licenses (vessels >IO0 fi) issued in the SFA 6 
region (Anonymous 1997), which are administered by the enterprise allocation format- 
Al1 vessels are now currently registered in Canada. In 1993 several vessels were granted 
Licenses to fish on the Flemish Cap area of NAFO Division 3M. To date, this is the only 
area where Canadian vessels fish shrimp outside of the 200-mile limit- There are an 
additional 335 licenses for inshore vessels ( 4 5  fi) and one vesse1 between 65-100 ft that 
fish for shrimp in Newfoundland waters (R. Coombs, Department of Fisheries and 
Aquaculture, S t. John's, NF, personal communication, 1 999) 
Hawke Channel + Division 3K (Shrimp Fishing Area (SFA) 6) 
The Northern Shrimp fishery in Hawke Channel + Division 3K (SFA 6) (Figure 
17) began in 1987 when about 1,800 tonnes were caught In the 1980s, only a few tonnes 
had been reported fiom Hawke Channel in some yeam In 1988 catches increased to more 
than 7800 tomes and ranged between 5,500 and 8,000 tonnes fiom 1989-93, inclusive. 
The annual TAC for the 1994-1996 Management plan was set at 1 1,050 tonnes (20% 
greater than the 1993 TAC) and included Hawke Channel, St Anthony Basin, east St. 
Anthony, Funk Island Deep as well as three exploratory areas on the seaward slope of the 
shelf. Catches increased to 11,000 tonnes in each of those three years. The 1997 
assessrnent of research vesse1 surveys and commercial data by the Department of 
Fisheries and Oceans concluded that the resource was healthy and exploitation was low. 
The 1997 TAC was therefore set at 23,100 tomes in an aim to increase exploitation rates. 
Most of this increase was reserved for the developing inshore fishery (Parsons and Veitch 
1998). Catch rates for 1997 were 21,246 tonnes, the resource was again detennined 
healthy and under-exploited and the TAC was raised to 46,200 tonnes in 1998. Catch 
rates in 1998 were below the TAC at 45,676 tonnes (Parsons et al. 1999). Table 1 gives a 
m a r y  of northem shrimp fishery data. Figure 17 demonstrates this data graphically. 
Offshore catch data provided by Parsons @epartment of Fisheries and Oceans, St. 
John's, NF, personal communication, 1999) shows that of the 16,000 tonnes of shrimp 
allocated for the Hawke Channel + Division 3K (SFA 6), 88% of this catch (14,134 
tonnes) was taken in the Hawke Channel. This offshore fishery was worth around $70 
million in 1998 at an approximated pnce of $5000 Canadiadtonne m. Coombs, 
Department of Fisheries and Aquaculture, St- John's, NF, personal communication, 
1999). 
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Figure 17: Catch (tomes) and TAC for of northern shrimp in Hawke Channel + Division 
3K ( S F A  6),  1987-1998. From Parsons et al- 1999 
Table 1 : Northem Shrirnp Fishezy Data for Hawke Channel +Division 3K (SFA 6), 1977- 
1988 (Parsons et al. 1999). Note: MT = metric tonnes. 
YEAR TAC (MT) CATCH (MT) CPUE (KG/HR) 
Table 2: Allocation, catch and number of active vessels in SFA 6, 1998. Note: the 3K 
allocation includes resident 25 fishers. Source: P. Tucker, Department of Fisheries and 
Aquaculture, St. John's, NF, personal communication, 1999. 
Area of Allocation Allocation Catch Vessels Permits 
Vesse1 (Tonnes) Plus Werve  (Tonnes) With issued 
%gin Landings @ec. 3 1/98) 
25 2,7 10 10 10 
Total 29,840 29,840 29,834 276 332 
Table 3: Area of vessel origin, catch (tomes), value, number of vessels landed and value 
to each vessel, SFA 6, 1998. This table assumes that average pricenb. is fïxed at $0.60, 
Assumes that al1 vessels have equal quotas for SFA 6 








To ta1 29.834 
Value $ (000) Vessels with Value $ to 
Landings each ~essel '  
10 357,700 
17 162,117 





Inshore vessel (~65A) catch data for 1998 by subdivision in SFA 6 shows that 
29,834 tonnes of shrimp were taken by 276 vessels (P. Tucker, Department of Fisheries 
and Aquaculture, St. John's, NF, personal communication, 1999). Table 2 gives the 
allocation, catch and number of active vessels fishing in SFA 6. 
Table 2 indicates that most of the inshore fishers that fish in SFA 6 originate fiom 
communities in Div. 3L (44%), followed by fishers fkom area 3Ks (26%) and 4R (19.5%). 
Landed values for this inshore fleet (<65ft) in SFA 6 total approximately $39 million, 
with $16 million being caught by fishers f?om division 3L (Table 3). Table 3 also shows 
the eamings/vessel of all fishers who harvest shrimp in SFA 6. 
Unfortunately, the 1998 inshore catch data is not processed at this time for area 80 
(Hawke Channel) of SFA 6 and no fïxm determinations of fishing activity can be 
reported. However the data does suggest that the Hawke Channel was clearly one of the 
most important areas in SFA 6 for inshore vessels @. Parsons, Department of Fisheries 
and Oceans, St. John's, NF, personal communication, 1999). Figure 18 shows the 
distribution of fishing effort in Division W-3K (SFA 6), in the years of 1990- 1998. 
The Hamilton Bank, probably due to shallow waters (-200m), is not as important 
a location for the commercial shrimp fishery as the Hawke Channel. Figure 18, however 
does show some activity on the Bank in 1996-1998 but there is no data available to 
detemine specific catch rates. In addition, the localized upwelling and high primary 
production (see section 3.0) of the Hamilton Bank likely provides nutrients, through the 
motions of the Labrador current, to the Hawke Channel region, which may contribute to 
the high shtimp biomass in the area. 
Market Value 
There are currently 10 Shrimp processing plants that are operating in 
Newfoundland. They are operated by Quinlans (2), FPI (2), CliE Doyle (l), SABRI, 
Jackson's km, Daley Brothers (2), and Sea Freeze (G. Blackwood, Canadian Center for 
Fisheries Innovation, St. John's, NF, personal communication, 1999). There is no data 
available at îhïs îime to determine where these processing plants obtain their raw material 
and how much this fishery is worth to them individuallyY However, the overall value to 
Fimire 18: Distribution of shrimp fishing effort in Division 2J-3K (SFA 6), 1990-1998. 
After Parsons et al. 1999. 
the processors as a group can be determinecl. A s h g  a 24% processing yield and a 
average market price of $4.85Ab. (P. Tucker, Department of Fisheries and Aquaculture, 
St. John's, NF, personal communication, 1999) the value of shrimp caught in SFA 6 by 
the under 65 fi fleet (29,834 tonnes) has a value to processors of approximately $76.4 
million on the open market. 
4.2 Snow Crab (Chionoectes opilio) 
Biology and Distribution 
The snow crab is near circumpolar in distriution and is found in the northwest 
Atlantic fiom West Greenland south to the Gulf of Maine in water dqths to 630 m. The 
prefmed bottom type of adults of A~~ species is mud to mud/sand. Juvenile crabs tend to 
like grave1 or srnaIl rock bottoms. In addition to its bottom type preferences, the snow 
crab favors colder water of - 1 to 4 OC (Petro-Canada 1982). 
The generai life history of the snow crab is well documented. Copulation occurs 
in suIIII11ery d e r  which 20,000 to 100,000 fertilized eggs are extruded and carrïed by the 
fernale for approximately one year before hatching. The resultant Iarvae are planktonic 
and inhabit the pelagic zone for up to four months before settling. Females reach maturity 
and stop molting at a relatively small size (40-70 mm carapace width). Males continue to 
molt until they develop large fiont claws that are used in cornpetition for fernales. The 
development of these large claws occurs over a wide size range of carapace widths (40- 
100 mm). It is believed that these crabs live no more than 4-5 years aRer the final molt 
@awe and Taylor 1997). Snow crabs do not seem to make extensive migrations (Petro- 
Canada 1982) 
The snow crab diet includes clams, pdychaete wonns, brittle stars, bivalves, 
shrimps, and other crustaceans. Predators of the snow crab include seals, cod, thomy 
skate, and other snow crabs @awe and Taylor 1997). 
Stock Size and Resource Status 
Minimum trawlable biomass estimates in Division 25 for males and fernales fiom 
fd bottom trawl surveys in 1997 are depicted in Table 4. Survey esthates for 1998 
indicated that there was an increase in crab biomass in Division 25. However, the 
catchability of the Campelen trawl used in the fall survey is believed to be less than one, 
and uncertainty of biomass estimates is hi&. In addition, the sustainable upper limit 
exploitation rate is uncertain and due to sampling inefficiencies, recruitment c m o t  be 
predicted in the intermediate term. Abundance estimates of small crab (<60 mm CW) 
have declined fiom 1996- 1998 (Department of Fisheries and Oceans 1999). 
The Fishery 
In 1998, the snow crab fishery in Division 25 had 64 temporary seasonal, 3 1 
supplementary, 4 fùll-time, 1 exploratory, for a total of 100 licenses. This is the lowest 
number of licenses for any NAFO division (Table 5) (Department of Fisheries and 
Oceans 1999). Table 6 summarizes quotas and total landings of Division 25 by Sub-Area. 
Unfortunately, the data available do not allow for any distinction of catches for the 
Hamilton Bank-Hawke Channel Area. 
Division 25 is separated into 4 management units, all of which are partially 
included in the Hamilton Bank-Hawk-Channel study area, they are: Area 2JS (Southern 
Labrador), Area ZJSX extended (east of 53' 3O9W), Area 2JN (Northem Labrador), and 
Area 2INX extended (east of 53' 30'W). Figure 19 displays these divisions. Table 6 gives 
the landings and quotas for the 4 management units of Division 2.J. 
For the 1999-2000 fishing seasons in Division 2J7 the fishing zones have been 
changed. The line separating 2JN and 2JNX has been removed and quota separation is 
based on north or south of a particular h e  of latitude. Table 7 desmies the quotas for 
l999/2OOO in areas inside 200 miles. 
Table 4: Minimum trawlable snow crab biomass estimates in Division W for males and 
females for 1997, Source: Dawe et al. 1998. 
Size and Classification of Males and Females Biomass (tonnes) for Area 2.J 
Legal-size Males (>95mm CW) 11,741 
Sublegd 1 (76-941nmCW) 1753 
Sublegal2 (60-7Smm CW) 338 
Small Males (C60mm CW) . 248 
Total Males 14,080 
Immature Females 124 
Mature Fernales 149 
Total Females 273 
Table 5: S u m m i u y  of the number of snow crab license and pennit holders for 1998. 
Source: Department of Fisheries and Oceans 1999. ' SmalI supplementary licenses? Large 
Supplementary iicenses 
Area Temporary Seasonal Supplementary Full-time Exploratory Total 
25 64 31 4 1 1 O0 
3K 723 240 29 - 992 
3LNO 807 246 ' 7g2 41 4 1177 
3Ps 594 93 - 17 704 
4R3Pn 311 1 1  - 48 370 
Total 2499 700 71 70 3340 
Table 6a: Snow Crab landings and Quotas for Division 2J-Southern Labrador (2JSX) 
extended, 1994- 1997. Source: Taylor and O'Keefe 1998. Note: t = tonnes. 
Figure 19: Snow Crab Management Areas for Newfoudland and Labrador. After: 
Department of  Fisheries and Oceans 1999. 
Table 6b: Landîngs and Quotas for Division 2J-Northem Labrador (ZJN), 199 1-1997. 
Source: Taylor and O'Keefe 1998. 
Y ear Landings (t) Quota (t) 
1991 72 500 
1992 452 400 
1993 984 1000 
1994 1182 1300 
1995 93 1 1040 
1996 833 900 
1997 1459 1325 
Table 6c: Landings and quotas for Division 2J-Southern Labrador (2JS), 1985-1997. 
Source: Taylor and O'Keefe 1998. 
Year Landings (t) Landings (Supp) Quota (t)Full Quota (t) Supp 
Table 6d: Landuigs and Quotas for Division 2J-Northern Labrador (2JNX) extended, 
1995-1997. Source: Taylor and O'Keefe 1998. 
Year Landings (t) Quota (t) 
Table 7: 1999-2000 quotas (tomes) and 1996- 1998 total quotas for Division 27. 
Description Temporary Seasonal Supplementary Full-time Total 
North of 54' 40' - - - 600' 
2J-south of 54' 40' 700 2600 - 3300 
2.J-south of 53' 30' - - 555 555 
Total- 1999/2000 700 2600 555 4455 
Total - 1998 250 2150 500 3500 
Total - 1997 150 2150 500 2800 
Total 1996 150 2150 500 2800 
500 tonnes for the LIA communal liceme, 100 tonnes for Tomgat Fisheries Co-op. 
Fimue 20: Distribution of snow crab fishing effort in Division 2J, 1994-1998. After 
Taylor and O'Keefe 1998. 
Figure 20 continued: Distribution of snow crab fishing effort in Division 2J, 1994-1998. 
M e r  Taylor and O'Keefe 1998. 
The distribution o f  fishing effort for Division 25 is depicted in Figure 20. F i s h g  
effort in the Hamilton Bank area in years 1994-96 seems to be most concentrated on the 
northwestern and southeastem corners. 19 1997-98 however, fishing on the bank was 
limited with only moderate effort on the southeastem corner- In all years (1 994- 1 W8), the 
western corner of the Hawke Channel and the area around the Hawke Saddle have been 
zones of high fishing effort. 
The value of the 2J crab fishery in 1997 was $7.9 million ($0.88Ab. was the 
consistent price in 1997) to the 100 license holders (on average $79,000 to each license). 
This fishery was in tum worth $16 million to processors in Newfoundland and Labrador 
(assuming 60% processing yield and sections having fïxed price of %3.05/lb.) (P. Tucker, 
Department of Fisheries and Aquaculture, St. John's, NF, personal co~~l~nunication, 
1999). Landed values and market values for 1998 are not yet available. 
4.3 Icelaodic Seallop (C. islnndinrs), and the Short-fhned Squid (1 
illece brostcs) . 
There is limited information available on the distributions of the Icelandic scallop 
and the Short-finned squid in the Hamilton Bank-Hawke Channel area. There are 
currently no commercial fisheries for scallops or squid in these areas. However, recently 
there have been feasibility studies carried out in the Hamilton Bank-Hawke Channel area 
for a scalIop fishery m. Coombs, Department of Fishmies and Aquaculture, St. John's, 
NF, personal communication, 1999). 
There are cu~~entiy two commercially important invertebrates in the Hamilton 
Bank-Hawke Channel ara, the northern shrimp and snow crab. The s h . p  fishery in the 
Hamüton Bank-Hawke Channel region is worth millions of dollars to fishers ($39 million 
to vessels <65 ft; $70 million to offshore fleet in Hawke Channel), processors ($76.4 
million), and communities in Newfoundland and Labrador. The Hawke Channel is the 
center of this fishery in SFA 6 and is one of the most important areas for shrimp in the 
northwest Atlantic. As a cornparison, shrimp fisheries in NAFO Division OB (SFA 3) 
had catches of less than 5000 tonnes in 1996, and catches in Division 2G just exceeded 
5000 tonnes in 1996. Fisheries in SFA 5 (Hopedale and Cartwright Channels) exceeded 
7000 t o ~ e s  in 1995-96 (Anonymous 1997)- The Hawke Channel produced over 14,000 
tonnes alone in 1998 to factory freezer trawlers. The inshore fleet (276 (654 vessels) 
caught an additional 29,834 tonnes fkom SFA 6. 
Fall multispecies research surveys in 1998 indicated that shrimp were widely 
distributed and abundant throughout Hawke Channel + Division 3K (SFA 6)- Minimum 
trawlable biomass estimates for this area in 1998 was 475,000 tonnes. However, surveys 
also indicate that abundance levels are no longer increasing and fiiture remitment is 
uncertain. It is questionable to whether the current TAC of 46,200 tonnes or an inmeased 
TAC can be sustained (Anonymous 1 999b). 
The snow crab fisheiy in Division 25 is not as  important as in other Divisions such 
as 3L and 3K (Figure 19 for reference location). The quotas for Division 3L for 1999- 
2000 is 23,500 + 18,200 tonnes for 3K. In contrast, for 1999-2000, 25 had a quota of 
4,455 tonnes (Taylor and 07Keefe 1998). Within 25 the Hamilton Bank-Hawke Channel 
region is one of the most important crab harvesting areas. The majority of fishing 
pressure in this area over the last several years (1994-98) has taken place in the westem 
corner of the Hawke Channel and in the Hawke Saddle. There has also been limited 
fishing activity on the bank and dong the western edge of the bank. 
Minimum trawlable biomass esthates fiom 25 in 1997 indicate that there are 
14,080 tonnes of male crab (83% are legal size males) and 273 tonnes of female crab 
(54% mature). However, recruilment cannot be predicted in the intermediate term and 
abundance of small crab has declined fkom 1996- 1998. 
The value of the snow crab fishery in the Hamilton Bank-Hawke Channel region 
is unknown. However, the entire 27 f i s h q  was worth S7.9 million to fishers (100 license 
holders) and $16 million to processors in 1997. 
Chapter V: Commercial and Non-Commercial Fish Species 
5.0 Introduction 
Most of the literature that desmies the fish species of the Labrador region deals 
with economically important species, and the fish prey that they consume. There are 
however, many non-commercial species that also inhabit the area Below is a Est of 
species that inhabit the Labrador region. Unfortunately, there is limited information on 
the comunity composition of the fish fauna of the Hamilton Bank-Hawke Channel area 
However, Petro-Canada (1982) reported rhat there were no species that are endemic to the 
Labrador offshore region. In addition, fishing set data showing species present in the 
Hawke Channel area in Janiiiiyy and June cruises of 1997 has been provided to allow 
partial verification with available fiterature. This information is presented in Section 5.1. 
5.1 Fish Species Present in the Hamilton Bank-Hawke Channel Area 
Sharks and Rays 
Black Dogfish (CentroscyIliurn fabn'ci) 
Spiny Dogfish (Squalus acanthias) 
Greenland Shark (Somniosus microcephalus) 
Thorny Skate (Raja radiata) 
(Source: Scott and Scott 1988) 
Anadromous Species 
Atlantic Salmon (Salmo salar) 
Arctic Char (Salvelinus alpinus) 
American Shad (Alosa sapidissima) 
(Source: Scott and Scott 1988) 
Pe fagic and Deepwuter Species 
Atlantic H&g (Clupea harengus harengus) 
Capelin (Mallotus villosus) 
Atlantic Argentine (Argentina silus) 
Glacier Lanternfish (Benthosema glaciale) 
S potted Lanternfish (Myctophum puntatum) 
Arctic Cod (Boreogadus saida) 
Atlantic Cod (Gadus morhua) 
Greenland Cod (Gudus ogac) 
Atlantic Tomcod (Microgadus tomcod) 
Pollock (Pollachius virens) 
Longfin Hake (Urophycis chesteri) 
White Hake (Urophycis tenuis) 
Red Hake (Urophycis chuss) 
Threebeard Rockling (Gudropsancs enris) 
Roughhead Grenadier (Macroum bergala) 
Rock Grenadier (Comhaenoides rupestris) 
Common Marlin Spike (Nezumia bairdi) 
Laval's Eelpout (Lycodes lavalaei) 
Fourline snakeblemy (Chirolophus ascani) 
Green Ocean pout (Gymnelis vnidis) 
Striped wolfnsh (Anarhichas Iupis) 
Fourline Snakeblenny (Eumesogrammus praecisus) 
Snakeblenny (Lumpenus lumpretaefomis) 
Daubed Shanny (Lumpenus maculatus) 
Wrymouth (Cryptacanthodes rnaculahis) 
Atlantic Mackerel (Scomber scombrus) 
Bluefin Tuna (Thunnus thynnus) 
Deepwater Redfish (Sebastes mentella) 
Acadian Redfish (Sebastes fasciarus) 
Shorthom Sculpin (Myoxocephalus scorpius) 
Arctic Deepsea Sculpin (Cottunculus microps) 
Spatulate Sculpin (Icelus spatula) 
Mailed Sculpin (Tnglops nybelini) 
Atlantic Hookear Sculpin (Artediellw atlanticus) 
Common Alligatorfish (Aspidophoroides Monopterygius) 
Common Lumpfish (Cyclopterus lumpus) 
Sea Tadpole (Careproctus ramlus) 
Sea Snails- Liparidae 
Witch Flounder (Glyptocephalm cynuglossus) 
American Plaice (Hippoglossoides platessoides) 
Atlantic Halibut (Hippoglossus hippoglossus) 
Winter Flounder (Pseudopleuronectes americanus) 
Greenland Halibut (Rein hardtius h ippogZossoides) 
(Source: W. Hiscock 1999. Personal Communication. Fisheries Conservation Chair, 
Mernorial University of Newfoundland; Scott and Scott 1988; Petro Canada 1982) 
5.2 Atlantic Cod (Gadus rnorhua) 
Biolcgy and Dis tribution 
Atlantic cod occur on both sides of the North Atlantic. In the western north 
Atlantic they are found fiom Greenland and southeni BaBnn Island southward dong the 
continental slope off Labrador, Newfoundland, Gulf of St. Lawrence, Grand Bank and 
Scotian sheE, southward to Cape Hatteras, N. C (Scotî and Scott 1988). 
Atlantic cod are adapted for bottom feeding, but they may also spend considerable 
amounts of time off the bottom and may occur fiom the d a c e  to depths of more than 
500 m. Cod generally prefer cooler temperatures in the range of -0.5 to 10 OC (Scott and 
Scott 1988). However, temperature preference may Vary with time of year, geographic 
location, and size of fish. 
In the past Atlantic cod have been lmown to spawn in several areas on the 
Newfoundland-Labrador Shelf These areas include the banks of NAFO Divisions 2G and 
2H, the. eastem-southeastem slope of the Hamilton Bank, the Hawke Channel, the Belle 
Island Bank, and the areas around the Funk Island Bank (Fitzpatrick and Miller 1979). It 
is Likely that cod spawning was widespread on most of these banks ~ t c h i n g s  et al. 
1993). Atlantic cod in the Hamilton Bank-Hawke Channel region usually spawned fiom 
March-June (Hutchings et al. 1993, Fitzpatrick and Miller 1979) with limîted spawning 
occurring throughout most of the year (Pepin and Helbig 1997). Spawning occurred 
primarily on the southeastem slope of the Hamilton Bank (Hutchings et al. 1993). At 
present the only known spawning and post spawning concentration that cm be located on 
the Nedoundland and Labrador sheIf occurs in the Hawke Channel region (G. Rose, 
Fisheries Conservation Chair, Memorial University of Newfoundland, St. John's, NF, 
personal communication, 1999; FRCC 1999). 
Cod are broadcast spawners. Fecundity is baseci on size. For example, a 51cm 
long female fish will approximately produce 200 thousand eggs, while a female 140 cm 
will produce 12 million eggs. Fertilized eggs spawned on the Hamilton Bank in March- 
April wiU take approximately 40 days at temperatures of -1 to 1 OC to hatch (Scott and 
Scott 1988)- Downstream transport is likely to disperse resultant larvae over a large area 
of the continental shelf (deYoung and Rose 1993). In addition, larger fish have a tendency 
to spawn over longer periods of time, increasing the chances of hitting conditions that are 
favorable for hatching and larval development. 
Egg and LarvaZ DM Patterns 
Cod eggs are pelagic in nature, and are subsequently at the mercy of cments, 
wind or density driven, to a depth of 50 m (Pepin and Helbig 1997). Cod larvae are also 
peiagic, but are fkee swimming and may be able to some extent, slow their movement in 
the water c o l m .  
Figure 21 shows a satellite tracking experiment carried out by Pepin and Helbig 
(1997) fiom 1992-1994. All drifting buoys were deployed near or on the Hamilton Bank. 
The r d t a n t  drift patterns are quite clear. Drifting buoys placed near or on the bank 
driAed south dong the Labrador coast offshore, moved down dong the northeast coast of 
Nedoundland and progressed southeast dong the shelf edge of the Grand Banks. 
Figure 22 displays the distributions of cod eggs dong the Newfoundland-Labrador 
offshore region in the springs of 199 1 and 1992. If compared to Figure 21, the motion of 
the drift buoys and eggs is similar. However, the distribution of stage 1 eggs is 
inconsistent with the southern spawning observeci in those years (Rose 1993). Figure 23 
demonstrates a backtracked t h e  series of cod eggs and larvae at 4day intemals. From 
Figure 21: The trajectories of 41 satellite-tracked dnfting buoys. The larger dots on or 
near the Hamilton Bank indicate buoy starting points (After: Pepin and Helbig 1997). 
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Figure 22: Distribution of the areal density of cod eggs observed by Pepin and Helbig 
(1997) in 199 1-92 surveys. A: stage 1 (age 1-8 days), B: stage II (age 9- 16 days), C: stage 
III (age 17-22 days), and D: stage IV (age 23-28 days). The shaded scale bar defines the 
contour levels in individuals/ 1 0 o h 3 .  
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m e  23: Time series of backtracked cod egg and larvae distriiutions at 4day intervals. 
The contour lines indicate the relative distribution of organisms on a scale of 0-500 with 
an interval of 50. After: Pepin and Helbig 1997. 
these simulations, Pepin and Helbig (1997) predicted that the Hamilton Bank is the 
source of the major Iarval concentration off Bonavista Bay (Figure 23) and that few 
offspring are produced north of the Hamilton Bank. Pepin and Helbig (1997) also 
predicted that the larvae near the Funk Island Bank originated to the south of the 
Hamilton Bank, perhaps near the Hawke Channel or Belle Island Bank. 
The Hamilton Bank region has been thought to be Yhe engine that drives the 
northern cod" (deYoung and Rose 1993). From the information presented above this cm 
easily be seen. Spawning concentrations of cod on or near the Hamilton Bank would 
produce billions of eggs which wodd be canied by the Labrador current southward to the 
northeast coast of Newfoundland, onward to the Grand Banks and inshore zones to 
nursery areas. The extant spawning concentration cmenly present in the Hawke Channel 
may be of great importance to the rebuilding of the offshore stock and inshore zones to 
the south (G. Rose, Fisheries Conservation Chair, Mernorial University of Nefouomdland, 
St. John's, NF, personal communication, 1999; FRCC 1999). 
The food of the Atlantic cod consists of capelin, sandlance, redfish, herring, 
alewives, other Atlantic cod and Arctic cod, cunner, flounder, haddock and various other 
fish. As f?y, cod feed on a variety of organisms such as copepods, amphipods, and other 
small crustaceans. Juveniles and young adults continue to eat crustaceans such as 
euphausiids, mysids, shrimps, and crabs (Scott and Scott 198 8). In Newfoundland waters, 
capelin is the dominant prey species of mature Atlantic cod (Lilly 1994). Cod have 
several predators. As juveniles they are eaten by larger cod, squid and pollock and Minke 
whales (Balaenoptera acutoroshata). Larger cod are eaten by mammals such as harbour 
(Phoca vitulina), grey (lialichoew m u s )  and harp seals (Pltagophilus groenladicus). 
Stock Size and Resource Status 
In the Atlantic region there are at least 12-14 recognized cod stocks, of which the 
largest has been the southem Labrador-east Newfoundland, or the 2J3K.L stock complex 
(also refened to as the Northem cod stock)- 0th- include the northern and southem 
Gulf of St. Lawrence stocks, southern Grand Bank stock and the Northem Labrador 
stocks (Scott and Scott 1988). It is widely recognized that these stocks, in particdar the 
northern cod, cornprise a complex of several populations (deYoung and Rose 1993). 
There are very few cod presently in the offshore regions? and the cod that are there 
are broadly disîri'buted. There are some cod present on the plateau of the Grand Bank in 
Division 3L (Lilly et al. 1999) and acoustic surveys in June of 1999 in the Hawke 
Channel have located juvenile and post spawning cod at low densities (G. Rose, Fisheries 
Conservation Chair, Memonal University of Newfoundland, St. John's, NF, personal 
communication, 1999). This biomass of cod in the Hawke Channel has been assessed by 
acousticltrawl surveys suice June of 1994 (in 1997 there was no survey). The dominant 
year ciass in 1994 were 5 year olds (1989 year class) (Figure 24a). In 1995, the dominant 
fish were younger and there were very few older fish. The dominant year classes were 
fiom 199 1, 1992, and 1993 (4, 3, and 2 year olds) (Figure 24). In the 1996 survey, the 
dominant year classes were fiom 1993 and 1994 (3-4 year olds) and a high abundance of 
2 year olds (1 994 year class) were also observed (Figure 24). There was no survey camed 
out in 1997. In 1998, approximately 16 million cod were surveyed in the Hawke Channel 
(Figure 24b shows an echognun of cod taken in 1998 in the Hawke Channel). The 
majority of these fish were 4 years old (1994 year class) and 50% of fernales were mature 
and had spawned. However gonad size was tiny and egg quality was most Urely poor. 
These fish will likely spawn again as five year olds in the spring of 1999. 
Figure 24a: Hawke Channel cod abundance and biomass, June 1994-98. Note there is no 
data for 1997. Source: G. Rose, Fisheries Conservation Chair,  mern no ri ai University of  
Newfoundland, St. John's, NF, personal communication, 1999. 
Fig 24b. Echogram of cod in Hawke Channel in June, 1998. Panel width approximately 5 nmiles. 
Top panel is bottom 10 m expanded. 
The spawning potential of these fish will increase over the next few years with 
increased size if excessive morality does not occur (G. Rose, Fisheries Cornervation 
Chair, Mernorial University of Newfoundland, St. John's, NF, personal communication, 
1999)- 
The total biomass and the spawning potential of the 2J3KL offshore cod stock is 
extremely low compared to levels measured historically or even in the 1980s. Spawning 
biomass continued to decline, especially north of Division 3L, even d e r  the moratorium 
was put in place (Lay et al. 1999). Recruitment and age structures are also very poor on 
the offshore shelf but have been improving inshore (FRCC 1999). The recovery of this 
offshore component in the near fuhne through regeneration fiom the fish that are 
currently there (Hawke Channel cod), appears dikely.  However, immigration from other 
regions could play a role in jump-starting recruitment (G. Rose, Fisheries Conservation 
Chair, Mernorial University of Nedoundland, St. John's, NF, personal cu~~l~llunication, 
1999). 
The health of the inshore fishery is also uncertain- In the past, cod fiom offshore 
areas migrated imhore in the summer feeding on fish specia such as capelin and herring. 
It has been suggested that this historical cross-shelf migration from offshore to inshore is 
no longer occurring (Rose 1996). There is some evidence that inshore cod may be 
geneticaily separate fiom offshore cod (Ruzzante et al. 1997). Genetic studies suggest 
that coastal populations in Conception, Trinity, Bonavista, and Placentia Bays are not 
genetically distinct. However, coastal components show broad scale dissimilarity f%om 
offshore components, but at small scales these differences are inconsistent (FRCC 1999). 
Ruzzante et al (1997) have also found genetic diffzpmces between offshore ovemintering 
cod fiom the Grand Bank region and cod fiom Trinity Bay. At present it is unclear how 
various levels of fishing imposed on the inshore stocks might impact the rebuilding of the 
offshore components of the northem cod stock. 
Table 8a: Historical Iandings (t) of cod fiom NAFO Division 25 and total landings fiom 
2J3KL (Source: LiUy et al. 1998) 
Year Offshore Offshore Fixed Gear Total To ta1 
Canada Other Canada 2J3K.L 








































Table 8b: 1977-1 997 25 cod landings (tonnes) by unit area. Note: catches are by Canadian vessels only. Source: A. M. Russell, 
Department of Fisheries and Oceans, Statistics Branch, St. John's, NF, persona1 communication, 1999 
Y ear 25 A 25 B 25 C 25 D 25 E 25 F 25 G 23 I 25 L 25 M 25 N Total 
The Fishery 
The offshore fishery for northem cod in Division 25 has been documented back as 
far as 1959 (Lilly et al. 1998). Table 8a shows catches for area 2J using offshore and fixed 
gear. Figure 25 shows the total catches fÎom Division 2J compared to the total catches of 
Divisions 2J3KL. Figure 26 compares landings fiom each Division. 2J accounts for 
approximately 1/3 (4.14 of 12 million tomes) of all catches taken out of the 2J3KL stock 
fiom 1959-97. The majority of this catch was taken offshore by foreign vessels (primarily 
Total 2.J 
---- Total 213KL 
Fimire 25: Historical Landings (tonnes) of cod fiom division 2J compared with total 
landings fiom Divisions 2J3K.L fkom 1959- 1997 (Source: Lilly et al. 1998). 
fÎom the former U. S. S. R) fiom 1960-1975. It must also be noted that Division 2J is 
smaller in area than both Divisions 3K and 3L and probably did not have the same fishing 
pressure due to ice conditions in the winter months. 
Catch data by unit area of 2.3 (Table 8b) for Newfoundland (1977-97) has been 
provided by the DFO statistics branch. This data provides a better ovewiew of the cod 
fishery in the Hamilton Bank-Hawke Channel area. Table 8b shows that fiom 1977-97 
there were 173,000 tonnes of cod caught in the Hamilton Bank-Hawke Channel area (unit 
1950 1960 1970 1 980 1990 2000 
Year 
F i w e  26: Northem cod landings by Division, 1959-92. (After NAFO 1 W8a) 
areas: 2J C, 2J E, 27 F, 21 1, and 25 N represent the Hamilton Bank-Hawke Channel 
region). This represented 42% of all landings and had a landed value of approxhately 
$61 million to fishers of Newfoundland and Labrador. (A. M. Russell, Department of 
Fisherïes and Oceans, Statistics Branch, St. John's, NF, personal communication, 1999). 
There is no curent commercial fishay for cod in Division 2J. However, inshore 
sentinel fisheries and bycatch in offshore shrimp fisheries in the Hawke Channel do 
indicate that stock levels are very low. Bycatch of cod in the offshore shrimp fishery in 
the Hawke Channel must be studied further in order to determine if that fishery is 
detrimental to the existing cod stock in that area. 
5.3 Greenland Halibut (R hippoglossoides Walbaum) 
Biology and Distribution 
The Greenland haiïbut (R hippogloss~ides Walbaum) is a deep-water flaffish 
found in both the Atlantic and Pacific oceans. Since it has such a wide geographical 
range, this species is known under a wide variety of cornmon names including 
"Greenland haliiut" in the United States, "Greenland turbot" or simply ''turbot" in eastem 
Canada and '%lue" or 'Wack" hahiut in Europe. This species must be distinguished from 
the true European turbot (Scopthalmüs maximur) which commands a very high pnce in 
European corntries (Department of Fisheries and Oceans 1984). 
The Greenland halibut belongs to the flatfïsh order Pleuronectifonnes. These fish 
are similar to the Atlantic halïïut but are much smaller. The "turbot" c m  reach a size of 
up to 120 cm and a maximum weight of 25 kg. This species, like others of this group, 
undergo unique changes dirring metamorphosis out of the larval stage. One eye gradually 
migrates across the top of the skull to the other side of the head, while the fish turns over 
and settles to the bottom on its flat, eyeless side. Unlike other flatfïsh species, however, 
the Greenland halibut seems to be more mobile and frequentiy swims up in the water 
column. The left eye does not completely migrate to the right side of the fish but is 
located on the upper edge of the forehead, giving the fish a larger field of vision than that 
possessed by other flatfïsh. Furthermore, the blind side of the fish is dark grey, whereas, 
in other flatfïsh, this side is usually white. The ocular side of the turbot is completely 
black (Scott and Scott 1988; Department of Fisheries and Oceans 1984). 
The turbot is most commonly found at depths of 200-600 m and in water 
temperatures between O and 4.5 OC in both the North Atlantic and Pacific oceans. Fish 
have been found, however, at depths as shallow as 100 m and as deep as 1500 m. In the 
Atlantic, the turbot is found as fâr northward as the Arctic Ocean to Greenland, 
southward dong the coast of Norway in the east and the coast of Newfoundland and 
Labrador in the west. In recent years, turbot have also been commonly found in the Gulf 
of St. Lawrence. The range of the turbot extends as far south as  the Scotian shelf and the 
southwest slopes of Georges Bank (Department of Fishenes and Oceans 1984). 
The Greenland haïibut is a voracious predator, feeding m d y  on capelin, Atlantic 
and Arctic cod, srnall Greenland halibut, grenadier, redfish, sandlance, shnmp (P. 
borealis), and various other organisrns. These food sources may be taken in midwater or 
near the bottom. Summer and a u m  appear to be the semons of greatest feeding activity 
(Scott and Scott 1988). 
Northwest Atlantic turbot spawn in winter or early spring, probably in the Davis 
Strait in depths of 650-1000 m. Other known spawning grounds include the Gulf of St 
Lawrence and the Laurentian Channel. Females can produce 30,000 - 300,000 eggs. The 
number of eggs is positively correlated with the lengih of the fernale. Fertilized eggs drift 
at middle depths for a number of weeks before hatching, after which larvae nse to about 
30 m. Once they reach a size of about 70 mm, the young sink to depths of around 750 m 
after being cmied southward by the Labrador Current to the continental shelf area off 
Newfoundland and Labrador where they grow and mature (Scott and Scott 1988; 
Department of Fisheries and Oceans 1984). It is unknown if Greenland H&%ut eggs and 
larvae follow the same pattems of distribution as cod (Section 5.2). Further research is 
needed to determine actual distributions and nursery areas of Greenland Halibut. 
Male and female Greenland M'but have been reported to grow at the same rate 
up to a lengh of 45 cm (5-7 years), alter which females grow faster, reach Iarger sizes 
and live longer than males of the species. Males can reach an age of about 12 years and a 
size of 70-80 cm, whereas females have been recorded up to 20 years old and can reach 
sizes of up to 1 10 cm. AU fish above 90 cm are females (Scott and Scott 1988). 
Stock Size and Resource Status 
In the norihwest Atlantic, Greenland halibut are divided into three separate sub- 
stocks for management purposes. These include the Baffin Island/West Greenland stock 
(NAFO divisions OAE3 + 1A-F), the Labrador/East Newfoundland stock (NAFO 
divisions Subarea 2 + 3KLMNO) and the Gulf of St. Lawrence stock (NAFO division 
4RST) (Department of Fisheries and Oceans 1984). 
LabradorEast Nèw$oundland stock 
The Greenland halibut stock in Subarea 2 and Div. 3KLMNO (referred fkom thîs 
point onward as the LabradodEast Newfoundland stock) is considerd to be part of a 
biological stock complex that includes Subareas O and 1 (NAFO 1998). The FRCC 
(1 997) indicates that the total biomass is showing signs of recovery from low levels in the 
early 1990s (&e biomass of this stock in 1997 was estimated to be approximately 225,000 
rnetric tomes). The fishable biomass of this stock at this time rernained below average as 
compared to the 1980s but increase is expected with high recruïtrnent to the fishey in 
1998-1999 (Figure 27) (FRCC 1998). 
Figure 27: Biornass and Abundance of Greenland haiiiut f?om the Labrador/East 
Newfoundland stock (Subarea 2 and 3KLMNO) (Taken fiom: NAFO 1998). 
NAFO could not advise on a TAC for 1999 in this area but suggested that an 
increase in catch fkom 1996-97 levels (20,000 tonnes) to about 30,000 tonnes wodd not 
affect recovery of the stock (NAFO 1998). 
Udortunately, there is no way to determine the biomass estimates for Division 25 
or even more specifically the Hamilton Bank-Hawke Channel area. However, there are 
some fishers that feel that the Greenland halibut are making a strong recovery in this area 
and are hopeful that a prospero-us fishery will develop in the near friture (R. Gi'bbons, 
Fisheries & Marine Institute, St. John's, NF, personal communication, 1999). 
The Fishery 
The sale of Greenland halibut fkom this particular stock has been dated back as far 
as 1857. This fishery was a local, traditional long-line fishery und  about 1964 when gill 
nets were introduced. Also, in the late 1960s, Polish and Soviet fleets began fishing the 
continental shelf area off NewCoundland and eventually moved to deeper waters off the 
coast of Labrador. The Newfoundland landings at this time declined to Zow Ievels. In 
addition, from 1970 - 1977, landings stabilized at approximately 30,000 tonnes per year. 
In 1977, however, after Canada declared its 200 mile EEZ (Exclusive Economic Zone), 
foreign effort on the Greenland halibut stock was greatly reduced (Department of 
Fisherïes and Oceans 1984). The Newfoundland gillnet fkhery in this area proved 
successfiil over the next few years and averaged approximately 20,000 tonnes mtii the 
late 1980s (FRCC 1997). In 1990 a deep-water fishery emerged using otter tmwls which 
fûrther increased the catch rates in this area (Figures 27 and 28). 
In the early 1990s annual turbot catches inaeased fiom 60,000 - 70,000 tonnes 
(Figures 27 and 28), mainly due to a developing fishery in 3LMN. TACs at this period 
were set at 50,000 tonnes but were reduced to 27,000 tonnes in 1995 and subsequent 
years (Figure 29) (NAFO 1998). Catches have been well below TACs Fom 1995-97 
(NAFO 1998). 
During the 1997 FRCC consultations there were concerns raised about the effects 
of a deep-water fishery on this stock. There were some suggestions that catch rates are 
declining and fishermen are reducing mesh sizes and moving to shallower water. This 
may be some indication that this particular stock is being overfished. 
In 1997, total Greenland halibut landings for Atlantic Canada were estimated to be 
16, 41 1 tomes with a total value of $2OJ 5 1,000 Canadian. Newfoundland harvests the 
greatest percentage of this total at 13,565 tonnes ($15,090,000 landed value). 
Fimre 28: Hanresting levels and Canadian quotas for LabradorEast 
Greenland haliiut stock (FRCC 1997). 
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Firrure 29: History of harvesting levels and TACS for LabradorEast Newfoundland 
Greenland halïbut stock (NAFO 1998). 
Quebec landed 2,146 tonnes ($3,439,000 landed value), Nova Scotia landed 670 
metric tonnes ($1,761,000 landed value) and New Brunswick landed the lowest 
percentage with a total of 49 tonnes ($60,000 landed value) (Found at http://www.dfo- 
mpo.gc.ca/). Only 4 (Figure 28) tonnes of the 16,411 tonnes harvested by fishers of 
Atlantic Canada in 1997 came out of the LabradorEast Newfoundland stock- The 
numbers of vessels and fishermen involved in this fishery are not available at this tirne- 
5.4 Capelin (M. V~IZOSZIS) 
Biology and Distribution 
The capelin is a marine fish of cold, deep waters, found in the Atlantic in coastal 
areas and on offshore banks. The capelin is circumpolar in distribution and is found fiom 
Hudson Bay to Nova Scotia and the Grand Banks on the east coast of North America with 
the greatest quantities occurring off the coasts of Mound land  and Labrador. In the 
1980s capelin were widely dismbuted fiom Division 2J-3L, with a cline of larger to 
smaller capelin o c c e g  fiom north to south. In the early to mid- 1 99Os, very few capelin 
have been observed in 25 and northem 3K, Most capelin during this perïod were observed 
in southeastm 3K and northem 3L. However, capelin distribution in recent years appears 
to be changïng to more closely resemble the distribution of the 1980s when capelin where 
widely distributed fiom Division 25 to 3L. These changes in distribution may be the b t  
indicators that capeh are reverting to behaviour and distributions more typical of 
historical noms than previously observed in the early 1990s (Anonymous 1999a). 
Capelin undergo extensive migrations to inshore areas to spawn, however, 
offshore spawning also occurs. On the south and east coasts of Newfoundland and 
Labrador spawning begins around the first part of June and may continue through July, 
depending on sea temperature and weather conditions. Large fernales may produce up to 
50,000 eggs and hatching takes place 9-1 1 days (high tide zone) or 22-24 days Oow tide 
zone) (Scott and Scott 1988). No information is given on development time for offshore 
spawning fish, however it would be expected that development time would take longer as 
water temperatures would be considerably lower. 
The food of capeh  is made up entirely of planktonic organisms with euphausiids 
and copepods being the dominant prey. Amphipods and other invertebrates are also takm 
Feeding is the highest in the prespawning period (late winter-early spring), declines as the 
spawning season approaches, and essentially stops during spawning. Several weeks d e r  
spawning, any surviving capeh  begin feeding again until cessation in early winter (Scott 
and Scott 1988). 
There are at Ieast 10 fish species, several species of marine mammals, and 9 
marine bird species that feed on capelin. They include: Atlantic cod, haddock, Atlantic 
salmon, herring (feed on larvae and jweniles), flounders, eelpout, sculpins, dogfish, 
Minke whales (Balaenoptera acutorostrata), Fin whales (Balaenoptera physalus), Sei 
whales (Balaenoptera borealis), kdler whales (Oricinus orca), harbour porpoise 
(Phocoena phonoeca), harp seals (Phagophilus groenladicus), grey seals (Halichoem 
grypus) and various seabirds such as the thick-billed murre (Urfa lomviu). The role of 
capelin as a food source for other marine species is very significant and has been 
estimated to be in the order of 5 million tonnes annually at Wgin population levels (Scott 
and Scott 1988). 
Stock Size and Resource Status 
No biomass estimates could be detemiined for the Hamilton Bank-Hawke 
Channel area as data was not available. In historic times however, seasonal biomass 
levels in the Hamilton Bank-Hawke Channel may have been in the order of millions of 
tonnes. Capelin v M y  disappeared fiom the area in the late 1980s (Frank et al. 1996; 
Carscadden and Nakashima 1997). However, recent hydroacoustic surveys carried out in 
the Hawke Channel area suggest that the capelin abmdance in the area has been 
increasing since 1997 (R O'DriscoU, Fisheries Consemation Chair, Mernorial University 
of NeMoundland, St John's, NF, persond co~~l~llunication, 1999). The annual biomass 
index of the capelin stock in Subarea 2-Division 3KL, b a s d  on inshore surveys, was 
estimated to be at an historicdy high level during the 1993-96 perïod but not 
drarnatically higher than the mid to late 1980s (Figure 30) (Anonymous 1997a). Data is 
very iimited fiom the years 1996-1998. The outlook for 1999 predicts that the 1995 and 
1996 year classes are expected to be major contributors to the 1999 spawning stock. 
Results fiom mathematical models suggest that both the 1997 and 1998 year classes are 
weaker t h  the 1995-96 year classes (Anonymous 1999a). 
The stock status bas been diEcult to determine in recent years because of the 
divergence between inshore indices and offshore acoustic surveys (Anonymous 1997a). 
In addition, the capelin acousric survey has not taken place in the last few years- This Iack 
of data has reduced the accuracy of correctly predicting capelin biomass in the offshore 
regions. There is concem that the scientific investigations have been reduced to such an 
extent that it may not be possible to assess the status of the capelin stock in the near 
future (Anonymous 1999a). Given the importance of capelin to the 
Newfoundland/Labrador Shelf ecosystem, it is imperative that more information be 
obtained on the health and status of the 2J3KL-capelin stock. 
The Fishery 
Historically, a small domestic fishery (annual harvest estimated at about 25,000 t) 
for capelin on the Newfoundland spawning beaches existed to provide food, bait, and 
fertiiizer. Foreign fisheries began in the early 1970s and were closed in Div3L in 1979 
and Div. 2J3K in 1992. Durïug the late 1970s, an inshore fishery for roe capelin began 
(Anonymous 1999a). 
Figure 31 shows the reportecl catches of capelin from 1960-98 in Subarea 2- 
Division 3K. The majority of this catch was taken by the former Soviet Union (83% of all 
catch) mostly for reduction to animal feed (NAFO 1995). Unforhmately, there is no way 
to determine the percentages of catches that came ffom the Hamilton Bank-Hawke 
C h d  region during this period. The value of this fishery to hanresters fiom 
Newfoundland cannot be determined. However, it must be noted that pnces for capelin 
during this tune were very low, as were the overall Canadian landings. It therefore must 
be assumed that the importance of this fishery as an econornic producer was minimal. 
Fimire 30: Standard annual mature biomass index for capelin in Subarea 2+ Div 3KL. 
1980-95. After: Anonyrnous 1997a. 
F i m e  3 1 : Nominal catches of capelin fiom Subarea 2 + Division 3K, 1960-90. (Source: 
NAFO 1995). Note: catches fkom 1990-1998 are Canadian inshore landings, all catches 
prior to this date are all couniries. 
5.5 RedfiPh (Sebastes mentella, Sebastes marinius, Sebastes f d a t u s )  
Bhlogy and Distribution 
The redfishes of the genus Sebustes are represented in the Canadian Atlantic 
waters by three species: S. rnentella, S. marinius, S. fasciatus. The three species are very 
similar in appearance (not distinguished commercially, and are marketed simply as 
Redfish or Ocean Perch) and have overlapping distniutions. S. rnentella is the most 
widely distributed of these three species. S. rnenrella occurs throughout the range of the 
Sebustes genus ( h m  northern Greenland to Virginia, U. S. A), except in the North Sea 
and the Gulf of Maine. S. mentella ranges M e r  north, occurs M e r  offshore and into 
deeper water than the other two species. S. farciatm is essentially a North American 
species, however, it is rare on the Labrador shelf. It ranges M e r  south and inhabits 
shallower water than the other two species. S. marinius is said to be comrnon off 
Greenland, Iceland, Norway, and in the souîhern Barents Sea, but is much less common 
off North America than S. fasciaius and S. rnentella (Scott and Scott 1988). 
AU three species are benthic in natiire, favouring rocky or clay-slit bottoms. 
However redfish exhibit strong vertical migration patterns, in which they remah near or 
on the bottom during the day and rise off the bottom at night to feed. S. faciatm inhabits 
the shallowest waters, pref&g depths of a few meters down to 592 m. S. marinius also 
inhabits shallow waters, occurring ftom depths of less than 300 m to 750 m. S. mentella, 
occurs at depths fiom 300-700 m, but has been caught as deep as 1100 m (Scott and Scott 
1988). 
ALI redfishes are slow growing (7.6 cm in the first year, 2.5 d y e a r  until they 
reach age IO), and long-lived. They are an ovoviviparous group, meaning they reproduce 
by giving birth to live young. Size at reproductive maturity varies between the three 
groups. For S. farciam and S. mentella, reproductive maturity occurs when males are 
18.5 cm, and when females are 29.5 cm. Spawning for these two species occurs fiom 
March to July, however females are pregnant with eggs and developing Ianae as early as 
February. For S. marinius fernales are 40.5 cm at maturity and spawning takes place fkom 
April to May. For all three species the age of fïrst spawning is 10 (Scott and Scott 1988). 
Redfish are pelagic andlor bathypelagic feeders. They feed on amphipods, 
copepods, and euphausüds primarily and also eat some fish. Feeding is thought to take 
place at night during vertical migrations. The chief predators of the redfishes are Atlantic 
halibut and Atlantic cod. 
Stock Sue and Resowce 'Status 
There is very limited information on the biomass of redfish in Division 21 at this 
time. The most recent stock status report available was published in 1995 and data fkom 
that point onward is limited. Results fiPm research vesse1 surveys in Divisions 21 and 3K 
fkom 1994 suggest that population biomass indices in both areas were at historically low 
levels. There has been a general decline in thc W biomass index fkom an average of 
200,000 tonnes (1 978- 198 1) to an average of 1,600 tomes (1 992- 1993). In addition, there 
has been over 20 years of recruitment faüure since the strong year classes of the early 
1970s. There has been no information presented that would indicate that the status of this 
stock is likely to improve in the near future. Any good recruitment coming into this stock 
will need a minimum of 10 years before it will contribute to a fishery andor the spawning 
biomass (Anonymous 1995). 
The Fishery 
In the late 1950s and early 1960s there was a strong foreign (the former U. S. S. 
R) presence in Division 25. The highest catch of redfish taken firom this stock was 
187,000 tomes in 1959 (Anonymous 1999, 80,000 tonnes of which was taken by the 
former U. S. S. R. (Travin and Pechenik 1963). Between 1961 and 1986 harvest rates 
averaged approximately 27,000 tonnes, with no less than 14,500 tonnes taken in any one 
year. Since 1986 catches declined fkom 18,500 tonnes to 280 tonnes by 1991 due to a 
reduction in effort- It must be noted however that the aforementioned statistics are 
Canadian landings only and were primarily taken f?om Division 3L (Anonymous 1995). 
A summary of total catches fiom all corntries is summarized in Figure 32. The majonty 
or mese ca~cnes were -en ~y ~anaaa na me ronner u. 3. 3. m. L nere n a ~  n a  ~ a n  auy 
directecl effort on this stock since 1990 when 2,000 tonnes were landed- 
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Fimue 32: Nominal catches of redfish fiom Subarea 2+Division 3K fkom ail corntries, 
1960-90. Catches are in tonnes (Source NAFO 1995). 
The Canadian redfish fishery has been under regdation since 1974 when 30,000 
tonnes TAC was implemented. The TAC was increased to 35,000 tonnes in 1980, 
decreased to 20,000 tomes in 1990, and reduced M e r  to 1,000 tonnes in 1994. In 1995, 
200 tonnes were set aside for test fisheries (Anonymous 1995). 
5.6 Atlantic Salmon (SaZrno sdar) 
Biology and Distribution 
The Atlantic salmon is an anadromous species, living in fiesh water for at least 
the k t  2 to 3 years of life before migrating to sea. During its early life, large cool nvers 
with extensive gravelly bottom headwaters are essential. As salmon parr reach 
approximately 15cm in length they are recognized as smolts and migrate to the ocean, 
where they live for 1, 2 or more years before returning to fieshwater to spawn. Once at 
sea they exhiiit extensive movements- Atlantic salmon fiom some Canadian rivers are 
known to travel as far as Greenland whereas salmon fiom 0 t h  nvers may remain in 
Canadian coastal waters throughout their sea lives. Atlantic salmon also naturally occur 
as  landlocked or fieshwater populations in eastem North America. These salmon may be 
physicdy prevented fkom returning to the sea by obstnictions but, for reasons unknown, 
they may also simply remain in f k h  water, especiaUy when there are large lakes in the 
system (Scott and Scott 1988). 
Atlantic salmon at sea are typically fou& where water temperatures are within 
the range of 4-12 OC. The lower lethal in sea water of 30 ppt salinity has been established 
at -0.7 OC, the upper lethal temperature has been found to be 27.8 OC. Salmon may 
withstand temperatures in excess of these limitts for only bnef periods of time (Scott and 
Scott 1988). 
Atlantic salmon occur on both sides of the North Atlantic Ocean, In the 
northeastem Atlantic saimon populations occur dong the European coast fiom the White 
Sea, the coasts of Nonvay, Sweden, and into the Baltic sea, including Finland and the 
former USSR, southward around the British Isles and the coasts of western Europe to the 
border region of Spain and Portugal (Mino River). The Atlantic salmon also occm in 
Iceland. On the western side of the Atlantic the distribution of the salrnon ranges ffom 
Ungava Bay, Hudson and Davis straits, and southem Greenland southward in most rivers 
dong the Labrador coast, Nedoundland, Quebec, and the Maritime Provinces to the 
Connecticut River (where salmon have been reintroduced). Many landlocked populations 
Migration of 
Figure 33: Atlantic salmon migration routes (Salmo salar) (Taken fkom: www. 
ds.gov/prot-res/fish/atl-salm.html 
also exist throughout eastern Canada, particularly in Quebec, Newfoundand, Nova 
Scotia, and New Brunswick, and also in northeastem New England (Scott and Scott 
i 988). 
The migration routes of Atlantic salmon are depicted in Figure 33. It is likely that 
the Atlantic salmon's offshore migration route passes over the Hamilton Bank-Hawke 
Channel region. Many of the best salmon rivers are in southem Labrador, inshore and 
south of the Hamilton Banic-Hawke Channel region. Salmon is a very valuable sport fish 
to many communities in Newfoundland and Labrador. 
5.7 Summary 
It is estimated that fish fauna of the Hamilton Bank-Hawke Channel region is 
made up of 51 species, none of which are endemic. In the pas& many of these species 
have been important to commercial fishers of Newfoundland, other Atlantic Provinces, 
and various other nations. But dortunately, the majority of the major fish stocks are now 
much reduced in the area. 
The H d t o n  Bank-Hawke Channel region has been thought to be '?he engine 
that drives the northem cod" (deYoung and Rose 1993). Spawning concentrations on or 
near the Hamilton Bank would produce billions of eggs and larvae that wodd be carried 
by the Labrador Current to nursery zones to the south. The extant spawning concentration 
of cod currently present in the Hawke Channel may be of great importance to the 
rebuilding of the northem cod stock. The biomass of this spawning concentration was 
estùnated at approximately 8000 tonnes in 1998 (Figure 24a). The cause of the decline in 
this major stock has, and will be debated for many years, but the most obvious cause was 
the massive ovdshing of the 1950s and 1960s. 
The offshore fishery for cod in Division 26 accounts for 1/3 of all catches (12 
million tonnes) firom the 2J3KL stock in years 1959-1997. Foreign vessels (former U. S. 
S. R.) took the majority of this catch. Canadian fisheries in the Hamilton Bank-Hawke 
Channel region harvested 177,000 tonnes (43% of al1 Canadian landings for 25) of cod 
fiom 1977- 1997 (worth an estimated $62 million). 
Information on the biomass of Greenland halibut present in the Hamilton Bank- 
Hawke Channel area is unknown. However, it is believed that this region may be a 
potential nurses. area for juveniles (G. Rose, Fisheries Conservation Chair, Mernorial 
University of Newfoundland, St. John's, NF, personal communication, 1 999). Estimates 
for the entire LabradorKast Nedoundland stock, which includes Division 2J, indicate 
that the stock is showing signs of recovery fkom low levels in the early 1990s. However, 
the biomass d l  remains below Ievels observed in the 1980s. The outlook for 1998-1999 
was promising as a high level of recruitment to the fishery was expected. The current 
fishery for Greenland haliiut fiom the LabradorEast Newfoundland stock is minimal 
compared to other areas. In 1 997, only 4 tomes of l6,4 1 1 tonnes total catch by Canadian 
fishers were taken fiom this stock- 
Capelin biomass estimates for the Hamilton Bank-Hawke Channel region are 
mavailable at this time. However, historical seasonal biomass levels may have been in 
the order of millions of tonnes until the capelin virtually disappeared fiom the area in the 
late 1980s. Recent surveys carried out in the Hawke Channel suggest that capelin 
abundance has been increasing in the area since 1997. The importance of capelin as a 
food source for other species, such as cod, is very significant, and will play an important 
role in the health of the entire ecosystem of the Hamilton Bank-Hawke Channel region. 
There is conceni that research on capelin has been reduced to such an extent that it may 
not be possible to assess the statu of these stocks in the near future. Given the 
importance of capelin this problem rnust be remedied. 
There is very lirnited information on the current stock size of r a s h  (Sebartes 
spp.) in the Hamilton Bank-Hawke Channel region. Stock assessrnent from 1994 suggests 
that population biomass indices are at historically low leveis. Division 25 biomass 
estimates were estimated at 1,600 tonnes in 1992-1993 with very little recruitment. The 
redfish fishery in Division 25 was phemmenai in the late 1950s-early 1960s with the 
majority of the catch taken by foreign vessels (former US. S. R). It is clear that this stock 
was overfïshed at this time and it has not since recovered. 
The Hamilton Bank-Hawke Channel region has characteristics that make it an 
ideal habitat for many species of commercial and non-commercial fish stocks. Due to 
ovdshingy environmental factors, or a combination of both, most of the large stocks of 
these fish species have been drastically reduced. There is however, some promise for the 
future as small populations, compared to historical values, of cod and capelin have 
returned to the Hamilton Bank-Hawke Channel area. 
Chapter VI: Marine Mammals 
6.0 Introduction 
Off the coast of Labrador, there is a diverse coffl~unity of marine mammals. 
Several species are resident, though most migrate north into the coast and shelf waters off 
Labrador each summer to take advantage of the bnef, but highly productive, plankton 
blooms (See Chapter m) and the forage species, in particdar capelin, that feed on 
zooplankton. 
6.1 Pinnipeds 
Seven pinniped species occur in the Labrador Sea and coastal Labrador. Six of 
these species are Phocids (true seals) and the seventh is the walrus. The ringed (Phoca 
hispida and bearded seals (Erignathus barbatus) are the most common species dong the 
Labrador coast, however, bearded seals are more numerous in more norther. areas. 
Harbour seals (P. Mtullna) and grey seals (H. grypus) occur dong the coast in mal1 
numbers compared to the ring and bearded seals (Petro-Canada 1982). Harp (P. 
groen ladicus) and hooded seals (Crystophora cristata) are common in offshore waters 
during the winter months and have large whelping concentrations on large ice flows in 
areas over major offshore banks. However, yeady distributions of these species are 
dependent on ice flow characteristics (G. Stenson, Department of Fisheries and Oceans, 
St. John's, NF, personal co~~mUILication, 1999). As a consequeme of the primarily coastal 
distributions of the other Phocids only the harp and hooded seals will be discussed in this 
section 
Harp Seal (Phagophilus groenladinrs) 
The harp seal is a sub-arcîic seal that has a close association with the ice flow 
edge. This seal is highly gregarious and commonly associates in dense herds dirring 
breeding, migrating, and feeding periods. 
The male and fernale harp seals reach sexual rnaturity at the same age (4-6 years). 
Breeding occurs in the water in mid to late rnarch and females gestate for 11 -5 months. 
The young are boni on the ice at the end of February and early March and are weaned 
d e r  three weeks (Petro-Canada 1982). 
Harp seals eat a variety of foods, depending on their age and location. Weaned 
young usually feed on accessible organisms such as euphausids, although capelin may be 
taken. Adult females, while lactating, feed Iightly on organisms such as shrimp (P. 
borealis) and other decapod crustaceans. In the molting season seals feed on a variety of 
organisms such as Atlantic cod, Arctic cod, Greenland cod, various species of flatfish 
(such as small Greenland halibut), sandlance (Ammodytes arnericanus), pelagic 
crustaceans and especially capelin (Stenson and Sjare 1997; Petro-Canada 1982). 
The general migratory pattern of harp seals is depicted in Figure 34. During the 
summer, the majority of this species reside in the Arctic, occuning as far north as Thule 
in Northwest Greenland and Lancaster Sound in the Canadian Arctic, and extending as 
fa .  west as Hudson Bay. In autumn, they migrate southward dong the coast of Labrador, 
usually reaching the entrance to the Gulf of St. Lawrence by early winter. Once there they 
split into two groups, one moving into the Gulf and the other remaining off the coast of 
Fimire 34: The general migratory patterns of harp seals showing the whelping areas (Gulf 
and Front) (Source: www-dfo-mpo. gc.ca/COMMTSNIC/seals) 
Nedoundland and Labrador. The latter group disperses across the continental shelf to 
feed uutd early March when they form large whelping concentrations off southern 
Labrador n e z  areas on or near the Hamilton Bank-Hawke Channel region in the region 
known as the Front (Figure 34). Following mating, the seals disperse to feed, and in late 
April, the again congregate in large numbers on the ice to moult. These seals are then 
thought to remain in Newfoundand waters until June at which time they migrate no& to 
Arctic feeding grounds (Stenson and Sjare 1997). Figure 34 also displays the "Front" 
(iarge whelping concentration) off southem Labrador. This "Front" is not fixeci in space 
but varies fkom year to year with ice conditions (see Section 2.4). Pup production on the 
Front has been estimated by Stenson et al. (1993) in 1990 using photographic surveys to 
be 467,200. 
Stock Status 
The total harp seal population was estimated at 4.8 million in 1994. The 
replacement yield was considered to be approximately 287,000 harp seals for 1996. A 
replacement yield range of between 275,000 and 290,000 was calculated, depending on 
the age of the seals taken in the hunt. The replacement yield is the -ber of seals that 
can be taken in a given year while allowing a herd to maintain its population (Anonymous 
1999). 
A harp seal population survey wiLl be undertaken in 1999 to update the population 
estimate. In addition, Canada will be discussing Greenland catches with the Greenland 
Govemment, because they are hunting seals fiom the same herd (Anonymous 1999). 
Hooded Seal (Crystophora cristata) 
The hooded seal is a large Phocid, which occurs in the North Atlantic as far north 
as Ellesmere Island. These seals are common in the summer near Greenland and progress 
to the Davis Strait in early September. They then migrate to the Labrador Sea in late fall 
and overwinter in waters near Newfoundland (Petro-Canada 1982). Whelping occurs on 
the heavy pack ice off the south Coast of Labrador on the aforernentioned 'Front'. The 
Iarger hooded seals tend to be on the thicker ice, M e r  offshore, whereas the d e r  
harp seals are typically found M e r  inshore on thinner ice (G. Stenson, Department of 
Fisheries and Oceans, St. John's, NF, Personal communication, 1999). 
The male and female of this species reach sexual maturïty around three years of 
age. Whelping occurs in the last half of March. The total gestation period lasts about 11.5 
months and the pups are weaned after 12 days (Petro-Canada 1982). The 1990 hooded 
seal pup production on the Front was estimated by Stenson et al. (1 997) to be 49,600 
PUPS- 
The hooded seal is an opportunistic feeder capable of divïng up to 200111. These 
seals feed on smali pelagic crustaceans, squid, mollusks, and many fish including Atlantic 
cod, capelin, herring, redfish, and Arctic cod (Petro-Canada 1982). 
Stock Status 
Hooded seals are considerably less abundant than harp seals. The 1990 hooded 
seal population estimate was 400,000 to 450,000. The 1997 TAC for hooded seals 
(10,000 seals) is considerably beIow the replacement yield, which is estimated at 24,000 
to 34,000 animals, depending on the age composition of the hunt (Anonymous 1999). 
A hooded seal population survey is planned for the year 2000 to update the 
population esthate. In addition, Canada will be discussing Greenland catches with the 
Greenland Govemment, as they are hunting seals Gcom the same herd (Anonymous 1999). 
The Seal Fishery 
In Atlantic Canada, harp and hooded seals are hunted commercially. In addition, a 
number of grey seals are also taken for commercial purposes under licences issued for 
that purpose. This practice was extended to ringed seals in Labrador beginning in 1997, 
- and will continue in 1999. Apart fkom the commercial hunt, some harp, hooded, grey, 
ringed, harbour and bearded seals are taken in subsisteme hunts in Labrador and the 
Canadian Arctic. Some harp and hooded seds are also taken for personal use by residents 
adjacent to sealing areas (Anonymous 1999) 
In 1998, there were 10,851 commercial sealing licences issued. The majority of 
licences (9,447) were issued to residents of coastal communities in Newfoundland- 
Residents of the Magdalen Islands (827), the Quebec North Shore (5 18) and Cape Breton 
(59) account for the remahder- In most cases, licensed commercial sealers engage in 
fishing for other species or have economic ties to the fishing industry. The groundfish 
moratorium has increased the relative importance of sealing as a source of livelihood 
(Anonymous 1999). 
Although the movement of ice floes and ice conditions ofien determinees the 
degree of effort in any given area, the majority of the seal hunt occurs on the "Front", off 
the north and east coasts of Newfoundland and off southem Labrador (see Figure 34 for 
seai migration patîems). In 1998, 77 per cent of the commercial hunt and almost the 
entire personal use hunt took place in this area. About 15 per cent of the commercial hunt 
was undertaken in the Gulf of St. Lawrence by sealers from western Newfûundland. The 
hunt in the Gulf of St. Lawrence by seders fiom the Magdafen Islands and Cape Breton 
accounted for 6 to 7 per cent of the commercial catch (Anonymous 1999). 
The season for the commercial hunt of harp and hooded seals is fkom November 
15 to May 15 as established in the Marine Mammal Regulations, although this season can 
be altered by Variation Order to deal with circumstances that may arise (Anonymous 
1999). 
Fimire 35: Recent harp seal landings 1972- 1998 (Mer Anonymous 1999). For the period 
of 1 946- 1 970, only 5-year averages are given. 
Harp Seal Fishery 
The nature of the present Atlantic coast commercial harp seal hunt took shape in 
the late 1980s after the collapse of the historic European markets for blueback and 
whitecoat pelts. As shown in Figure 35, the harvest levels for harp seals prior to this 
collapse ranged between approxirnately 150,000 and 300,000 animaldyear. The earlier 
catch levels were followed by a reduction of the population to a level of just l e s  than two 
million in the early 1970s (Anonymous 1999). 
M e r  the market collapse in 1983, the harp seal hunt did not approach the Total 
Allowable Catch (TAC) of 186,000, which was in effect fiom 1982 to 1995. In this 
period (see Figure 3 9 ,  the hunt ranged fiom a low of about 20,000 in 1985 to a high of 
about 94,000 in 1988- Market constraints and ice conditions limited hunting. The TAC 
was increased to 250,000 in 1996, and raised to 275,000 in 1997 to meet a growing 
market demand and was within the replacement yield of 287,000 (calculated for 1996) 
(Anonymous 1999). 
In 1998, 282,070 harp seals were landed in Atlantic Canada, with 71% of these 
hawested on the ''Front" off southern Labrador (TAC was 275,000). This slight over 
shooting of the TAC occurred was because the season was reopened to allow a Limited 
commercial hunt in the Strait of Belle Isle area and additional personal use hunting 
(Anonymous 1999). 
The Hooded Seal Fishery 
Hooded seals normaUy make up only a minor part of the commercial and personal 
use hunts. The TAC for hooded seals in recent years (Figure 36) has been 8,000 anirnals, 
but this was increased to 10,000 for 1998. The TAC is well below the replacement yield, 
estimated in 1990 at between 24,000 and 34,000, depending on the age of the animals to 
be hunted (Figure 36) (Anonymous 1999). 
6.2 Cetaceans 
There are 12 species of cetaceans in the waters of the Labrador region. Most of 
these species are migratory, occurring along the Labrador coast and offshore on their way 
to and f?om SUIzllller ranges in the Arctic Ocean. These 12 species include: the Northern 
bottlenosed whale (Hyperoodon ampullntus), the Sperm whale (Physeter catodon), the 
Fimire 36: Recent hooded seal landings 197 1 - 1  998 (fier Anonyrnous 1999). 
Bowhead whale (Balaena mysticehrs), the Blue whale (Balaenoptera musculus), îhe Fin 
whale (Balaenoptera physalus), the Sei whale (Balaenoptera borealis), the Minke whale 
(Balaenoptera acutorostrata), the Humpback whale (Megaptera novaeangliae), the EUer 
whale (Orchus orca), the Long-Finned Pilot whde (GZobicephala melaena), the Right 
whale (Eubalanea glacialis), Sowerby's Beaked whale (Maoplodon bidens) the Atlantic 
white-sided dolphin (Lagenorhynchus acutus), Harbour porpoise (Phocoena phonoeca) 
and the White-beaked dolphin (Lagenorhynchus albirostrïs) (J. Lien, Memonal 
University of Newfoundland, St. John's, NF, persona1 co~~l~~lunication, 1999; Petro- 
Canada 1982). 
nie abundance and fiequency of these cetaceans in the Hamilton Bank- Hawke 
Channel region is largely unknown, but there is little doubt that îhey utilize this area 
(Petro Canada 1982). One of history's largest whaling factones in the northwest Atlantic 
was located at Red Bay on the Labrador Coast, inshore and south of the Hamilton Bank- 
Hawke Channel region. It is iikely that abundances of capelin attracted cetaceans to this 
region to feed. 
Campbell (1997; 1998) gives the COSEWIC (Committee on the Staîus of 
Endangered Wildlife in Canada) designation for cetaceans in the North Atlantic (Table 9). 
Table 9: Whaie Species with assigned COSEWIC status for the North Atlantic region as 
of 1997. 
Species COSEWIC STATUS 
Not at Risk Northern bottlenosed whale (Hyperoodon 
a m p u l l a ~ )  
Sperm whale (Physeter catodon) 
Bowhead whale (Balaena mysticem) 
Blue whale (Balaenoptera musculus) 
Fin whde (Balaenoptera physalus) 
Sei whale (Balaenop,~era boreak) 
Minke whaie (Balaenoptera acutorostratu) 
Right whale (Eubalanea glacialis) 
Humpback whale (Megaptera 
novaeangliae) 
Sowerby's Beaked whale (Mesoplcdon 
bidens) 
Long-Finned Pilot whaîe (Globicephala 
melaena) 
Killer whale (Orcinus orca) 
Atlantic white-sided dolphin 
(Lagenorhynchus acutus) 
White-beaked dolphin (Lagenorhynchus 
albirostn's) 
Not at Risk (Campbell 1997) 
Endangered (Campbell 1997) 
Vulnerable (Campbell 1997) 
Vulnerable (Campbell 1997) 
Unknown (Campbell 1998) 
Unknown (Campbell 1998) 
Endangered (Campbell 1997) 
Vulnerable (Campbell 1997) (Present Nfld. 
Population is 10,500 ') 
Vulnerable (Campbell 1 997) 
Not at Risk (Campbell 1997) 
Unknown (Campbell 1998) (Present Nfld. 
Population is estimated in low 100's ') 
Not at Risk (Campbell 1997) 
Unk.;nown (Campbell 1998) 
Harbour porpoise (Phocoena phonoeca) Threatened (Campbell 1 997) 
l Estimate given by: J. Lien, Memonal University of Newfoundland, St. John's, NF, 
personal communication, 1999. 
Table 10 gives the most recent International Whaling Commission @WC) world 
population estimates for a number of selected species. 
Table 10: World population estunates for selected whale species (Taken nom 
http://whales.Magnacom.au/homeehtml). 
- 
Species Original Population Established Population Year Protected 
Blue 228,000 1 1,700 1967 
Bowhead 30,000 7,800 1935 
Fin 548,000 1 10,000 1986 
Gray +20,000 18,000 1935 
Humpback 1 15,000 10,000 1955 
Minke +490,000 880,000 1986 
Right +100,000 3,200 1935 
Sei 256,000 54,000 1986 
Spenn 2,400,000 1 ,950,000 1985 
Established population refers to April1994 estimates. + denotes larger than. 
There are a large number of marine mamrnals that utilize the Hamilton Bank- 
Hawke Channel area seasonally. Harp and hooded seals form large whelping 
concentrations on the "Front" which occurs in this region but varies in exact location with 
ice conditions. This "Front" is the source of 77% of a l l  commercial seal landings and 
most of the personal use hunt in 1998. Cetaceans such as the Fin, Humpback, Blue, 
Minke, Wer ,  Sei whales, etc. also fiequent these waters, likely to feed on capelin. Some 
of these whale species have very low population sizes in the north Atlantic and some are 
protected (Table 9, 10) by regdations of the International Whaling Commission (IWC). 
Further scientific research is needed to determine cetacean populations and migration 
routes in the Hamilton Bank-Hawke Channel region. 
Chapter VII: Seabùds 
7.0 Introduction 
Seabirds are an important biotic component of the environment of the Labrador 
coast and the Labrador Sea. Twenty species of seabirds and 15 species of  marine 
waterfod and shorebirds regularly breed in this region. Labrador is at the southern M t  
of breeding rage of Arctic species such as Red-necked Phalaropes, Parasitic Jaegers 
(Stercorarius parasiticus) and Glaucous Gulls ( L a m  hyperboreus). Labrador is also the 
northezn breeding limit for Leach's Storm-petrels (Oceanodrorna leucorhoa), Caspian 
Terns (Sterna caspia), Common Terns (Stema hinindo), Atlantic Pu& (Fratercula 
arctica), Razorbills (Alca torda), Common Mmes  (Uia aalge), Surf Scoters and 
Common Goldeneyes. Common Eiders (Somateria mollissima) breed along the entire 
coast and the many rivers provide breeding habitat for almost half of the eastem North 
American population of Harlequin Ducks Cock et al. 1994). 
In addition to the aforementioned breeding species there are 12 species that occur 
as non-breeders in the Labrador Sea. The continental shelf and slope offshore are 
important as feeding areas for these migrant species that occur in larger numbers than the 
coastal breeding species. From June to September there are several million wintering 
Greater and Sooty Shearwaters (Pufinus spp.), post-breeding visitors fkom colonies in the 
Southem Hemisphere. From July-August, large, but undetenninecl, numbers of Red 
Phalaropes, migrating from the Arctic feed along the continental dope and the various 
banks, including the Hamilton Bank. Immature Fulmars (Fulmancr glacialis) and Great 
Skuas are present offshore in all seasons where there is open water (Lock et al. 1994). 
The Hamilton Bank-Hawke Channel area is probably beyond the foraging ranges 
of birds that are breeding inshore. However, in addition to the previously mentioned 
species, Kittiwakes (Rirsa spp.) are present in this area and other areas of the Labrador 
Sea, perhaps attracted to waste produced by fishing vessels. In late summer, Thick-Billed 
Murres (Uï lomvia) undertake a swimmîng migration in the Labrador Current to the 
Grand Banks. They are joined by Razorbilis and both murre species fkom colonies in 
Labrador. About 3.8 million birds are involved in this migration but the route dong the 
Labrador shelf is not well dehed. The majority of the world population of Dovekies 
(Alle aile), at least 10 million birds, fiom northern Baffin Bay, winters off Labrador or 
crosses it on the way south to the Grand Banks. The Dovekies, and other Auks wintering 
on the Labrador Banks, are eventually pushed south by the advance of pack ice (Lock et 
al. 1994; Lock 1978). 
9.1 Distribution 
The seasonal distribution of members of the Auks is shown in Figure 37. These 
animals are primarily present in the Hamilton Bank-Wawke Channel (see Figure 2 for 
reference location) region is in the fa11 of the year. During the fd there are 10-100 
birds/km2 in the northeast area on the bank and 3-10 birds /km2 in other areas (Petro- 
Canada 1982; Lock 1978). The seasonal distribution of pelagic seabirds is shown in 
Figure 38. Pelagic seabirds also have their greatest concentration in the Hamilton Bank- 
Hawke Charme1 area in the fa11 of the year having concentrations of greater than 100 birds 
/km2. However, both in summer and -ter concentrations vary fiom 10-100 birds/km2 
too greater than 100 birds /km2 (Petro-Canada 1982). 
Figure 37: Seasonal distribution of auks in the Labrador Sea. Species included are the 
Razorbill, Common Murre, Thick-billed Mme, Dovekie, Black Guillemot (Cepphus 
grylle), and the Atlantic Puffin (after Petro-Canada 1982). The key to bird distributions 
are found in Figure 39. 
Figure 38: Seasonal distribution of pelagic seabirds in the Labrador Sea Species included 
are: Northern Fulmar, Greater Shearwater (Pufinus spp.), Blackiegged Kittiwake, 
Northern and Red Phalarope (after Petro-Canada 1982). The key to bird distributions are 
found in Figure 39. 
0- 3 birds / 10 min wotch 
or birdr /km2 
3-10 birds /IO min wotch 
or birds /km2 
10-100 birds / la  mm watch 
or birds !kmZ 
More than 100 brrdsA0 mrn wdtch 
or biidrr /km 
F i m e  39: Key to bird distributions for Figures 36 & 37. Observations are based on 
shipboard PIROP (birddrnin watch) and aerial surveys (birds/km2) (after Petro-Canada 
1982). 
Seabirds are an important part of the overd marine ecosystem. However, the role 
that seabirds play in the marine ecosystem of the Hamilton Bank- Hawke Channel region 
is largely unlaiown. Further study would be required to update the distributions and 
concentrations of these species and to accurately determine their trophic role. The 
information used in this section was originaiiy docmented in the mid-late 1970s and rnay 
be inaccurate at this tirne. 
Chapter VIII: Fishing Methods 
8.0 Introduction 
There is very much concem in Newfoundland about the effects of overfishing on 
the populations of target species such as shrimp, crab, and Atlantic cod. Little concern is 
given to the effects of fishing practices on other ecosystem components. This chapter will 
examine the fishing gear types used in today's major fishaïes in the Hamilton Bank- 
Hawke Channel area and examine how these gear types may effect non-target marine 
species and the local environment. 
8.1 The Shrimp Fisher- 
Both fleet components (>65, <65ft) of the shrimp fishing vessels in the Northwest 
Atlantic use srnaIl mesh otter trawls as their primary gear. The minimum mesh size for 
îhese trawls, which is set by the Department of Fisheries and Oceans is 40 mm (ICES 
1994). In addition, al1 shrimp fishing gear must have a Nordmore Grate (Figure 40) to 
prevent bycatch of non-target species (Hickey et al. 1993). 
There have been various studies on the Nordmore Grate (mandatory use was 
implemented in 1994 Fuika 1995)) and it is believed to be the best means of preventing 
bycatch in the shrimp fishery. However, the Nordmore grate is not perfect and bycatch 
issues still arise @. Parsons, Department of Fisherks and O c e m ,  St. John's, NF, 
personal communication, 1999; Skuladottir 1998; Kulka 1995). Recent data presented by 
Skuladottir (1 998) demonstrates that bycatch levels at the Flemish cap in 1997 were 1.8% 
of the total catchhow. The majority of the bycatch was small redfish, Greenland halibut 
and wolffish. Redfish bycatch in the north is also a concem since the Nordmore grate is 
not an effective excluder of srnall(10-20 cm) fish (Kullca 1995). Information on bycatch 
rates for the Hamilton Bank-Hawke Channel region is limited to perïods before the 
irnplementation of the Nordmore grate and is not relevant to this discussion. 
Large shrimp ,- , 
Fimire 40: The Nordmore Grate: its setup and operation in an otter trawl (Taken fiom: 
hnp://www.ncr.dfo/ficc). Top: this set-up is not size specific for shrimp, consequently, 
srnail and large shrimp, dong with bycatch of similar size organisms are directed to the 
codend. Bottom: a second grate has been added, this allows smail shrimp and sirnilar size 
organisms to be removed fiom the otter trawl, reducing discard of small shrimp and 
bycatch. 
The otter boards or doors present on the otter trawl, due to their weight and size, 
cause damage to the Sauna of the benthic environment. However, the damage caused by 
otter trawl doors is at least one order of magnitude lower than those caused by beam 
trawls (Dayton et al. 1995). The ground ropes of this particdar fishing gear may also 
cause damage to epifauna present in the benthic zone. In addition to direct impacts, there 
are many indirect impacts caused by trawhg resulting in increased turbidity which is 
likely to reduce or eliminate sea grass habitats, which are critical to many invertebrates 
and to juven.de fish species (FRCC 1997a; Dayton et al. 1995). 
Otter trawling may also have an important impact on non-tiirget commercial 
species (Skuladottir 1998; FRCC 1997a; ICES 1995; Kulka 1995). The Hawke Channel 
is one of the most important areas in the northwest Atlantic fùr the offshore commercial 
s b p  fishery. This area presently has the only known offshore spawning concentration 
of northern cod (G. Rose, Fisheries Conservation Chair, Memonal University of 
Newfoundland, St. John's, NF, personal communication, 1999). Experiments by Morgan 
et al. (1997) demonstrate the effects of otter trawls on a spawning shoal of cod. They 
observed that following the passage of the trawl, a 300m wide hole appeared in the cod 
aggregation. This disturbance was detected for 77 min after the passage of the trawl. 
Disruptions of this type in the spawning shoal could have a negative effect on spawning if 
time and energy are wasted in re-establiskg shoal structure. In addition, survival rates of 
cod and other fish species (turbot, redfish, American plaice, winter flounder) after impact 
with the Nordmore grate are unknown. Further research is needed to determine the effects 
of the Nordmore grate on non-target species after they are directed fiom the otter trawl. 
8.2 The Crab Fishery 
The snow crab fishery uses cone shaped traps with mesh size no less than 65mm 
and does not exceed 2.1m3 when meamred on the exterior (Figure 41) (Department of 
Fisheries and Oceans 1999). There is v q  little bycatch of non-targd species such as 
groundfish and other benthic inverîebrates. However there is a signïfïcant amount of 
female crab bycatch and s m d  crab discard that presents some problems. Most fishers 
tend to hi-grade their trip catches; consequently most of the small crab is kept on board 
until larger crab is caught and then the smaller crab is discarded. High grading may have 
major repercussions on the size at age distribution of the crab population (size at terminal 
molt wiU be smaller) and cannibalisrn of smder  crab may occur @. Taylor, Depariment 
of Fisheries and Oceans, St. John's, NF, personal co~~munication, 1999.) 
However, in cornparison to most fisheries the snow crab pot fishery is in genaal 
"environmentally fiendly", and because mostly males are harvested, more easily 
sustâined with the limits imposed by nahaal fluctuations, than other fisherïes. 
Finure 41 : Diagram of crab pot. Taken fiom: www.imfi.nf.cdmi-nevfishdeve. 
8 3  Rliscellaneous Fisheries 
Gillnet fisheries, longluie fisheries, and scaIIop drag fisheries WU not be 
discussed in great detail in this chapter since there are very few fisheries in the Hamilton 
Bank-Hawke Channel area that uses these types of gear. It is however, important to 
realize the destructive mime of some of these methods. 
G h e t s  
Gillnets are used on the Atlantic coast to catch many species of fish, especially 
groundfish and pelagîcs and such anadromous species as salrnon and smek Gillnets are 
constructed prîncipally of monofilament netting and can be either secured to the bottom 
of the sea with the use of weights or left to drift. Fish are caught as dey  attempt to swim 
through the webbing, entangling their grlls or bodies. Nets that are anchored to the seabed 
to keep the gear stationary have buoys on each end, which float on the surface. Buoys 
indicate the Iocation and ownership of the gear and provide a line fiom which the gear 
can be raised to the surface to harvest the catch. The nets may be positioned in varying 
water depths, depending on the location of the species. The size of the mesh used in 
giiinets can H e r ,  depending on the species and size of the fish sought 
@ttp://www.i~t.nf.ca/mi-ne~fishdeve/methods.htm). 
There are serious bycatch concems when fishing with gillnets. m e t s  can be 
very size selective, however, their ability to be species selective is very poor. There are 
problerns of marine mammals such as whales and seals becoming entangled dong with 
large catches of non-target species (FRCC 1997a) such as crab. The bycatch of crab in 
Division 3Ps is a developing problem (G. Rose, Fisheries Conservation Chair, Mernorial 
University of Newfou11dland, S t. John's, NF, personal communication, 1999). Similar 
problems may &se or could now be occurring in the Hamilton Bank-Hawke Channel 
area- 
A second problem with gillnets occurs when they become lost, and consequently 
'ghost fish' (FRCC 1997a). Monofilament netting takes a very long time to breakdown in 
salt water. Consequendy, gibets  may continue to fish unchecked for many years- The 
m e t ,  once lost, may remain fishing (due to the attached floatation) until the net 
becomes too heavy and sinks. Once sunk, the captureci fish fh t  decompose and then fa11 
clear of the net. The giII.net then refloats and the process begins anew- There is no way to 
quanti& the amount of gillnets lost over the years, nor the amount of fish that have been 
caught by ghost nets. This issue should be of major concern and prohibithg the current 
expansion of gill net fisheries should be considered. 
Scdop Drags 
Scdops c m  be harvested in both inshore and offshore areas. While methods of 
fishing are quite similar in both areas, the offshore f i s h q  is larger, both in tenns of the 
volume of the landings and the size of the gear used. The drag consists of a large metal 
fhme with teeth on which a type of chain-mesh bag is attached. The drag is hauled dong 
the ocean bottom and the catch is raked into the mesh bag. The vesse1 tows the gear for a 
duration of time and then winches it onboard @ttp://www.i*t-&.calmi-netfish 
deve/methods.htm) . 
Scallop dragging is one of the most destructive types of fishing with respect to the 
benthic zone. This method of fishing has been implicated in reducing species abundance 
in dragging areas, especially sessile organisms @CES 1995). It is also quite common that 
various species (target or non-target) that come in contact with the drag become injured 
and are lefi on the seabed or have to be discarded once on deck. There is also a lot of 
sediment dismption that occurs when using scdop drags that may be detrimental to the 
benthic environment @CES 1995). In addition, scallop drags have a tendency to remove 
large rocks creating a homogeneous sediment distriiution of only sand and srnail pebbles. 
This may effect the types of organisms that re-colonize the area effecting the naturd 
ecosystem (Collie et al. 1996). 
There is no current scallop fishery in the Hamilton Bank-Hawke Channel region . 
However, any fbture, experimental, or firll time fisheries that may be planned for in this 
area must fïrst be evaluated carefully due to the destructive nature of this fishery. 
Longihing 
Longlining involves the use of a long h e '  with a series of baited hooks spread 
dong the ocean fioor. Initially manually retrieved, this system has now become 
mechanized and uses automatic hauling, baiting and shooting machines. Because of these 
technological improvements f i s h e m  are able to fish more gear, and in many other ways 
can compete with other forms of fishing- They can be more selective, landing a much 
higher quality of fish, and also require less fuel for the operation. LongIining is used 
primady in the Atlantic Provinces to catch groundfish such as cod, hake, haddock, turbot 
and halibut @ttp://www.iht.nf.ca/mi-net/fishdeve/methodS.h~). 
A longline type of fishery is much more "conservation fiendly" than most other 
fishing methods that have been discussed (excluding the snow crab fishery). More 
juveniles are caught with trawls than with longlines and discards are much higher in the 
trawl catch than the longline catch. Longline fisheries may remove older more 
piscivorous tish fkom the population and may be beneficial to recnritment (Bjordal and 
Laevastu 1990). Undersized and non-target fish species may be retunieed less damaged 
than in trawl fisheries, r d t i n g  in less serious bycatch problems. Unfortunately, a 
cornparison of released fish suMval rates for trawl verses longhe fisherïes are 
mavailable at this tirne. 
8.4 Summary 
There are two main types of fishing gear used in current fisheries in the Hamilton 
Bank-Hawke Channel region. They are: the otter trawl and the crab pot. As discussed in 
section 8.2 the crab fishery is a well-designed and "environmentally fiiendly" fishery that 
does little to dismpt the local ecosystem. The otter trawl, (section 8.1) on the other haad, 
is indirectly more destructive and results in disruption of bottom sediments and bycatch 
problems could &se. Although the use of the Nordmore grate has undoubtedly helped 
reduce bycatch, signincant catches of juven.de groundfish species still ocnirs. Caution 
should be taken in any Gshery that uses otter trawls as the primary fishing gear because 
the effects on the overall ecosystem fkom these fishing practices is not well established. In 
addition, further research is needed on the effectiveness of the Nordmore grate and the 
Survival rates of fish and other organisms (i.e. smaller shrimp) that come into contact with 
the grate and are removed from the trawl. 
Gillnets, longlines, and scallop drags are not being used in the current fisheries in 
the Hamilton Bank-Hawke Channel area. This will benefit the area. Gillnets and scallop 
drags are very destructive in different ways. Gillnets become major ecosystem threats 
when lost, and consequently become 'ghost nets' (FRCC 1997). Scdop drags are 
destructive to the sea floor and organisms that cannot escape the rake. On the other han& 
longline fisheries can be very conservation minded. If hauled regularly, a higher quaIity 
fish product will be produced and discards and bycatch are likely to be reduced. 
Chapter M: Consultations with Industry 
9.0 Introduction 
In this chapter, the views and concerns of mernbers of industry will be explored in 
regard to the Hamilton Bank-Hawke Channel region. In addition, opinions of industry 
will be presented to whether or not this area is deserving of protection under the Marine 
Protected Areas program of the Department of Fisheries and Oceans. Interviews were 
canied out in late July-early August with Fishery Products International (FPI), Fisheries 
Association of Newfoundand and Labrador (FM) ,  St. Anthony Basin Resources 
(SABRI), Daley Brothers Inc., and the Provincial Government. 
9.1 Fishery Products International (FPI) 
Fishery Products International ('PI) readily promotes its cornmitment to 
envko~mental eadership as an integral part of their corporate philosophy. FPI is also 
cornmitîed to sustainable harvesting practices in all of their groundfish and sWfish 
harvesting activities, They currentiy are using larger than regulation mesh sizes to d u c e  
catch of juvenile fish, grates are used in offshore shrimp fisheries, and they have 
developed new technology to reduce the catch of mail crab (Fishery Products 
International 1 999). 
FPI is currently conducting experiments on fishing gear to reduce the catch of 
juvenile turbot and to enhance separation of yellowtail flounder fiom American piaice. 
Research is being carriecl out to develop cod traps for use in an offshore deep sea cod 
fishery and to reduce W s h  bycatch in the scallop fishery (Fishery Products International 
1999). 
FPI is not currently diredy involved in scientific research in the Hamilton Bank- 
Hawke Channel area. They are however, funding projects with Memonal University and 
the Fisheries Conservation Chair (Gabe Gregory, Fishery froducts International, St, 
John's, NF, personal commUILication, 1999) 
In terrns of fishing activity, FPI currently has only one vesse1 that is fishing in the 
Hamilton Bank-Hawke Channel Area, the Newfoudand Otter, a >65 fi shnmp trawler. 
However, FPI is also involved in the pmchasing and processing of raw materials 
harvested by other vessels >65ft in the area (both crab and shrimp). When asked i f a  value 
could be put on these fisheries to FPI, Mr. Gregory could only speculate, but noted that 
the shrimp fishery itself in SFA 6 was worth well over $100 million to vessels and 
processors. 
When asked if he felt that the H d t o n  Bank-Hawke Channel area deserveci 
protection, Mr. Gregory replied that he could not make any judgements of that nature 
until detailed information (publications, or other relevant literature) became available. 
However, Mc Gregory, when told that the Hawke Channel has the ody current offshore 
spawning biomass of cod, suggested that this aspect would be important to industry. But, 
Mr. Gregory did add that the spawning area should be dehed as the Hamilton Bank- 
Hawke Channel is a v q  large area and closing the entire area for a biomass of cod that 
may inhabit only a small zone, may not be that practical. Mr. Gregory also added a that a 
primary concern would be if the cod in the area could be protected without seriously 
disrupting the current shrimp fishery. 
Mr. Gregory also believes that there would be opposition, from both big and small 
processors and harvesters, to the idea of an MPA in this area. 
9.2 Fisheries Association of Newfoundland and Labrador (FANL) 
Mr. Alistair O'Reilly, a representative of FANL was intervieweci on August 6, 
1999. Mr. O'Redly, when asked if FANL would support an MPA in the Hamilton Bank- 
Hawke Channel area he replied " in absence of what an MPA is defïned as, it is very hard 
to support or non-support" (A. O'Reilly, FANL, St. John's, NF, Personal Communication, 
1999). M.. OYReilly also suggested that the Bonavista NMCA (National Marine 
Conservation Area) was not satisfactory for similar reasons, however FANL abstained 
fiom involvement in this venture by Parlcs Canada. 
Mr. OYReilly also posed concems to what are we trying to accomplish with an 
MPA, and where does normal DFO fisheries management end and MPAs begin. He 
believes that if it is fisheries conservation that we are trying to achieve, than it should be 
possible to achieve it with existing legislation (A. O'Reilly, FANL, St. John's, NF, 
Personal Communication, 1999) 
Mr. O'Reilly also commented on the idea of the type of MPA that may be 
applicable. He believes that no MPA in the area should be a no fish zone. He r e f d  to 
such ideas as reduced quotas, higher observer coverage, and a greater emphasis on 
conservation and reduction of bycatch as  long as no commercial fisheries stop. He also 
suggested that the Nose and Tai1 of the Grand Banks might be a better area for an MPA. 
However, these areas are outside Canadian jurisdiction. 
9.3 St. Anthony Basin Resources (SABRI) 
St. Anthony Basin Resources (SABRI) is the company that represents the t o m  of 
St. Anthony, NF to allocate an offshore shrimp community quota of 3,000 tonnes. SABRI 
is also involved, in wnjuncton with Clearwater, a shrimp processing and harvesting 
company, in operating a shrimp processing plant in the St. Anthony area. 
In an interview with Dennis Coates of S M R I  on July 8, 1999, he expressed his 
views on the Haxnilton Bank-Hawke Channel area. Mr. Coates had several concenu with 
a protected area in the region. If a protected area was created in the area, ML Coates was 
against any no-fish zones but establishment of zones or temporal closu~es may be 
acceptable. Mr. Coates also mentioned that if the recovery and continued success of 
certain stocks could be enhanced by an MPA then it would be a worthwhile venture, He 
also expressed concerns about the decreased budgets and research and felt that if an MPA 
in the area would increase scientïfic coverage, focused on the ecosystem, it would be 
acceptable. 
9.4 Daley Brothers Fisheries 
An interview with Mrs. Rose Mary Buckingham, a representative of Ddey 
Brothers Inc., was carried out on August 26, 
position on the idea of a marine protected 
region Mrs. Buckingham's response was 
1999. When asked about Daley Brothers Inc. 
area in the Hamilton Bank-Hawke Channel 
that more information was needed. Mrs. 
Buckingham also commenieci on the current fisheries in the area and described their value 
to fishers and to the residence of Newfouadland and Labrador. Her final comment was 
that in order for her organizattion to support such a venture it would have to be feasible 
and viable to fishers and processors and supported by science. There seemed to be a 
noticeable lack of knowledge, or lack of interest, presented by Mrs. Buckingham about 
this project and the MPA program as  a whole. 
9.5 Department of Fisheries and Aquaculture (DFA) 
Mr. Robert Coombs, of the Department of Fisherîes and Aquaculture (nom this 
point referred to as  DFA) was intaviewed on September 6, 1999. Mr. Coombs, as a 
representative of the Province, stated that DFA supports the concept of MPAs as fisheries 
management tools. When asked about the Hamilton Bank-Hawke Channel area, Mr. 
Coombs replied that it is one of the most important areas in the North Atlantic in tams of 
species richness and productivity and is a great location for an MPA. But, Mr. Coombs 
then posed the question of how can this be made feasible? There would be opposition by 
fishers and processing fhms to an MPA in this area if it in any way disrupted their lives 
and the lives of the people in their communities. Mr. Coombs then infërred that the 
politics of the situation may also play a role in decisions made by the Province on the 
Hamilton Bank-Hawke Channel area as an MPA. 
Mr. Coombs also added that the mechanics of such a project would have to be 
M e r  explored. He suggested that the opportune time to implement such a project may 
have been in 1995-96, before new fisheries (shrimp, etc.) took off in the are% it now may 
be too late. He also suggested that an MPA in this region must start with a small study 
area and progress, with tirne, to a larger size. During this growth period, scientSc 
research must increase so that better, more accurate information becomes available. In a 
h a 1  comment Mr. Coombs suggested that a better t h e  to look at this area as an MPA 
may occur when the ITQ (Individual Transferable Quotas) system becomes implemented 
in Newfoundland. M .  Coombs believes that the ITQ program wiU be reality in the near 
fbture and may be one of the only ways to get fishers to become conservation minded, as 
he feels that fishers are not ready for conservation at this time. 
To date, various attempts have been made to consult with other organktions such 
as Quinlan Fisheries and the FFAW. Unfortunately, individuals at these organizations 
were not available for interviews. 
Chapter X: Conclusions and Recommendations 
10.0 Conclusions 
The Hamilton Bank-Hawke Channel area is a signifiant, highly important, yet 
representative region of the northeast Newfoundland and Labrador shelf region, The 
region has specific attributes in terms of its oceanographic conditions, primary production 
characteristics, past and present commercial fisheries, marine rnammal cuncentrations, 
and marine sea bird distributions. It is a crucial area for fisheries production, particularly 
for Atlantic cod, capeh and northem shrimp. The Hamilton Bank-Hawke Channel area 
has a wide diversity of fish fauna, including both commercial and non-comercial 
species, and has the sole extant offshore spawning biomass of northem cod known to 
exist on the New£oundland -Labrador Shelff. 
Oceanographic conditions in the Hamilton Bank-Hawke Channel region, in 
particular, the combination of localized upwelling and nutrient trafl~poa via the Labrador 
Current enhances nutrient availability (Chapter II). Nutnent availability in association 
with adequate temperature and salinity characteristics, results in elevated primary 
production in the area when compared to the rest of the Newfoundland-Labrador shelf 
(Figure 11) (exceeding 1Omg/m3 for several months of the year (Chapter 3)). In addition, 
zooplankton production has been shown to be in excess of 500mgl m3/y&r. This 
production rate is similar to other offshore banks such as the Belle Isle Bank and the Funk 
Island Bank, but exceeds the averages for other offshore regions. 
A key reason for protecting this area is its potential importance to the productivity 
of the northem cod. The oceanographic pattexns in the Nedoundand region make the 
Hamilton Bank-Hawke Channel area a key potential source of w d  eggs and larvae for 
areas to the south. Egg and larval drift patterns demonstrate that eggs and larvae released 
on the Hamilton Bank or the Hawke Channel are likely to be carried by currents dong the 
northeast wast of Newfodand  (Figure 2 1) and onto the northem Grand Banks, seeding 
a broad band of potential nursery zones dong the way. As a consequence, this area has 
been considered the "engine that drives the northem cod" (deYoung and Rose 1993). 
Several important commercial species of invertebrates also occur in the Hamilton 
Bank-Hawke Channel area These include the northern shnmp (P. boreaks) and snow 
crab (C. opilio). The noahern shrimp fishery in SFA 6 is worth hmdreds of millions of 
dollars to harvesters, processors and communïties in Newfoundland and Labrador. The 
Hawke Channel is one of the most important areas in SFA 6 and in the entire north 
Atlantic for shrimp. Eighty-eight percent of all catches by vessels over 65ft in 1998 wae 
taken in this area and the majority of the 29,834 tomes taken by <65ft vessels was also 
caught in the Hawke Channel (Chapter IV). The high abundance levels of this species in 
this area is fiuther evidence of the productivity of this region. Spawning products of 
shrimb in this region could also seed areas to the south. 
The snow crab fishery in the Hamilton Bank-Hawke Channel area is one of the 
most important in Division 27. However it is not as important as in other Divisions such 
as 3K and 3L. This fishery was worth approximately $24 million to harvesters and 
processors in 1998. The crab resource in Division 2J is believed to be increasing- 
In the past, the Hamilton Bank-Hawke Channel area has been a very important 
fishing area for species such as cod, redfish and capelin. Millions of tonnes of these fish 
species were taken fkom area 2J nom the late 1950s to the time of the gromdfish 
moratorium and closures in 1992. When examining the Hamilton Bank-Hawke Channeel 
area at present, the large concentrations of wd, rednsh and capelin are much diminished 
the resuit of several factors, with the most important being overfishing, fishing during 
spawning periods and changes in ocean conditions. 
There is however, some promise for the future. As mentioned before, recent 
surveys carried out in the Hawke Channel have shown that the area contains not only an 
abundance of shrimp, but, the only remaining significant spawning biomass of cod 
present on the Newfoundland-Labrador shelf. Hence, this region may be crucial to the 
rebuilding of the northern cod and may offer a rationale for protection under an MPA. 
Spawning concentrations of cod on or near the Hamilton Bank or Hawke Channel could 
produce billions of eggs which would be carrieci by the Labrador current southward to 
stock the nursery grounds of the NewfoundIand shelf, the northeast coast of 
Newfoundland and the northern Grand Banks. 
The COSEWIC status Atlantic cod is described as unknown at this tirne 
(Campbell 1 W8), however, recent genetic studies have shown that coastal cod, which are 
currently more abundant, may &Eer fiom offshore cod (FRCC 1999). This 'difference' 
may promote more investigation into the cod of the Hawke Channel. Because of their low 
abundance, and possible genetic differences, this stock may be designated as heatened, 
or endangered in the fùnne. Redfish in the Hamilton Bank-Hawke ChaMel area may also 
be subject to such designation. 
In addition to the presence of cod in the Hawke Channel, there has been an 
increasing biomass of capelin in the Hamilton bank-Hawke Channel area Historically, 
this region was very important to capelin and was 2 major center for fishing activity. 
Surveys have shown that over the last two years capelin numbers have beem increasing 
The ongin of these capelin is unknown, however due to their large sue, it i s  speculated 
that they may have migrated fiom the Gulf of St. Lawrence, or fiom White Bay (R. 
O'Driscoll, Fisheries Consemation Chair, Memorial University of Newfîundland, St, 
John's, NF, personal communication, 1999). In a recent m e y  of the Hawke Channel 
(June 99) these capelin were mature and should have spawned sometime in late June or 
early M y .  However, the location of spawning is unknown (R. O'Driscoil, Fisheries 
Conservation Chair, Memorial University of Newfoundland, St. John's, 'NF, personal 
comm~cation,  1999). Capelîn are the major prey of various fish, mammals and seabirds 
(Scott and Scott 1988), consequently ecosystem health may improve ~5th increased 
capelin abundance and special consideration should be gïven to the impor;tance of this 
region to capelin. 
There is a vast diversity of marine msmmals that inhabit a d o r  have migration 
patterns over the Hamilton Bank-Hawke Channel area Large whelping concentrations of 
harp and hooded seals form on the 'Front' (Chapter VI) which occurs in t h i s  region but 
exact location varies yearly with ice conditions. These animais surely take advantage of 
the high productivity in the region and feed on Atlantic cod, capelin and shrimp 
populations before and after whelping. Economically, this 'Front' is the source of 77% of 
ail commercial seal hunt landings and consequently provides much needed money to 
Nedoundland and Labrador's local econornies. 
Cetaceans such as the Humpback, Blue, Fin, Sei, Minke and Killer whales also 
fiequent the waters of the Hamilton Bank-Hawke Channel region. The specidïc migration 
routes of these species have not been clearly defined and fùrther research to determine the 
importance of the HamiIton Bank-Hawke Channel region to cetaceans in the area is 
needed. A concentration of cetaceans in the Hamilton Bank-Hawke Channel region may 
spur public support for a M d e  Rotected kea .  
Social characteristics of this area are directly related to the economic 
characteristics. Fisheries for crab, and especially shrimp in the Hawke Channel are very 
important to many communities in Newfoundland and Labrador. These fisheries provide 
incorne to families once dependent on the noil-ehem cod. Closures of fisheries in some 
areas could have short-tenn detrimental economic impacts on Newfoundland 
commUIUlties such as St. Anthony, Black Duck Cove, Jackson's Arm, and Black Tickle, 
Labrador. However, in the long-term, an enhanced flshery would be a goal of such 
closures within an MPA. Further studies on socioeconomic and social impacts on such 
aforementioned communities would be required prior to implementation of an MPA. 
10.1 Potential as an Offshore Marine Protected Area? 
The infoxmation presented in this report on the Hamilton Bank-Hawke Channel 
area forms a basis for considering a portion of this region for protection under the 
legislation of the Oceans Act (Section 35 (1)). In the following section each purpose 
stated in Section 35 (1) will be examined and related to information presented in this 
report on the Hamilton Bank-Hawke Channel region. 
Section 35 (1) states (Fisheries and Oceans Canada 1997; Fisheries and Oceans 
Canada 1999): ". ..for special protection for one or more of the following purposes: 
1) CCconservation and protection of commercial and non-commercial fisheries 
resources, including marine mammals and their habitats;" 
The Hamilton Bank-Hawke Channel region is likely to be the most crucial offShore 
habitat to fisheries production on the Newfoundland Labrador shelf The area is important 
as an historical and current breeding ground whose effects are likely to spill out over a 
very broad area to the south across the Newfoundland Shelf; the northeast coast and to the 
northern Grand Banks. Because of this, the Hamilton Bank-Hawke Channel acea may be 
of extraordinary importance to the productivity of the northern cod. At present the 
underlying productivity of the area is evident in the shrimp and crab fisheries. The 
Hamilton Bank-Hawke Channel region also supports a wide diversity of non-commercial 
fish species (see section 5.1) and is the location (Hawke Channel) of the only known 
offshore spawning biomass of northern cod on the Newfoundland-Labrador Shelf. These 
fish may be critical to the rebuilding of the offshore northern (2J3KL) cod stock. The area 
is also significant histoncally for redfish, capelin, and now for turbot. There have been 
reports of capelin reniming to the area in the last several years. It is clear that capelin play 
a critical role as a forage species in our northem ecosystems and their conservation is 
vital to many other species. The Hamilton Bank-Hawke Channel dso has a large number 
of marine mammals (both pinnipeds and cetaceans) that also frequent the area. 
2) ''conservation and protection of endangered or threatened marine species, and 
their habitats;" 
There are currently 2 endangered, 1 threatened and 5 vulnerable species of cetaceans that 
fiequent the Hamilton Bank-Hawke Channel area (Table 9). There are also numerous 
species of fish and other marine mammals that are givenC'unknom" COSEWIC status. In 
addition, although the sub-stock structure of the noahem cod and redfish stocks are 
unclear, recent evidence suggests that Hamilton Bank-Hawke Channel cod may m e r  
f?om costal and Grand Bank cod (Ruzzante et al. 1997). Protection of tais area would 
enhance the likelihood that these components of the northeni ecosystem can be 
conserved. 
3) "conservation and protection of unique habitats" 
The Hamilton Bank-Hawke Channel area is not a unique habitat in ternis of the majority 
of its physical and bathymetric characteristics, since there are several other offshore banks 
(Belle Isle Bank, Funk Island Bank and the 3Ps shelf system), and deep charnel areas 
with similar attributes. However, the Labrador Current creates a somewhat unique 
habitat. The Labrador Current (Section 2.1) flows directly over the Hamilton Bank and 
the Hawke Channel and south to the Grand Banks. These are very nuirient rich waters 
made up by the West Greenland Current and polar water with additions of kesh-water 
fiom land -off in Hudson Bay, Ungava Bay and dong the Labrador coast. This current 
plays an important role, dong with local upwelling events, in the high productivity 
(nutrient availability, temperature, salinity characteristics) of the study area. The 
dominant flows may also be important in ternis of seeding dowmtream areas with egg 
and larval fish of species such as northern cod. Study of these processes would benefit 
greatly fkom the establishment of a protected area in the region. 
4) "conservation and protection of marine areas of hi& biodiversity or biological 
productivity' ; 
The Hamilton Bank-Hawke Channel area is an area of high biodiversity and primary 
productivity. There are at least 50 species of fish, and up to 17 species of marine 
mammals (Chapter VI) and large quantities of shrimp, snow crab and other crustaceans. 
Primary productivity of the area is equal to or higher than most other offshore areas 
(Figure 1 1). Zooplankton production is also v q  hi& and exceeds the averages for most 
offshore areas. In addition, productivity is readily transporteil £iom this area (i.e. 
spawning products of codlredfish) to more southern locations as a result of the flows of 
the Labrador Current. 
5) "conservation and protection of any other marine resource or habitat as is 
necessary to £dfU the mandate of the ~Minister of Fisheries and Oceans." 
The mandate ofthe Department of Fisheries and Oceans is as follows: 
" The Deparîment of Fisheries and Oceans (DFO), on behalf of the Govenunent of 
Canada, is responsible for policies and programs in support of Canada's economic, 
ecological and scientific interests in the oceans and £ieshwater fish habitat; for the 
conservation and sustained utilization of Canada's fisheries resources in marine and 
inland waters, and for d e ,  effective and environmentally sound niarine services 
responsive to the needs of Canadians in a gIobal economy." (Taken fiom http://www.dfo- 
mpo .gc.ca/dfo-mpo/mandat-e.htm). 
The long-term prionties of this mandate include: 
"Manage and Protect the Fisheries Resource: To maintain a biologically sustainable 
resource supporting self-reliant fisheries by conserving Canada's fishery resources and 
ensuring sustainable utilization. 
Manage and Protect the Marine and Freshwater Environment: To achieve an 
integrated, cohesive approach to the management of the marine and neshwater 
environment through stewardship and protection of productive fish habitat and reduction 
in the nsks and impacts of oil and chernical spills in the s e a  
Understand the Oceans and Aquatic Resources: To acquire, apply and communicate 
knowledge on Canada's oceans, as well as on marine and fieshwater resources, to support 
the activities of clients, partners and the operational branches of DFO." (Taken fiom 
http ://www.dfo-mpo.gc.ca/dfo~mpo/mandatte.htm). 
The combination of high productivity, plstnkton, crustaceans, fishes, pinnipeds, cetaceans 
and marine birds in the Hamilton Bank-Hawke Channel area provides an unique 
opporîunïty for scientific study to better understand ocean dynamics. 
The conservation of northem cod is thought to be a unique and extraordinary 
conservation issue that falls directly under the mandate of the Minister of Fisheries and 
Oceans. 
10.2 What could an MPA in the Hamilton Bank-Hawke Channel area 
accomplish? 
The establishment of an MPA in the Hamilton Bank-Hawke Channel region has 
the potential to protect key marine resources, enhance fisheries production, and provide a 
central area for research on fisheries and marine ecology. It may be unrealistic, however, 
to promote the entire Hamilton Bank-Hawke Channel area as an MPA. There is likely to 
be immense opposition from industry and other interest groups (i-e. FFAW, FANL) and 
such a large area would not be practical to manage, regulate and enforce. It is however, 
practical to consider a portion of this region for protection. This zone should be 
representative of the area and have biological and physical characteristics that would 
benefit the marine ecosystem and fisheries production now, and in the friture. 
A Marine Protected Area in the Hamilton Bank-Hawke Channel area couid 
enhance the presemation ofmany marine species. Most importantfy, an MPA couid serve 
to protect a key portion of the historic spawning grounds of the northem ad, and protect 
the only known spawning concentration on the Newfoundland-Labrador shelf This 
population may be genetically distinct and at risk. In addition, an MPA would provide a 
safe haven fkom fishing pressure for species such as capelin, shrimp, crab, turbot, redfish, 
other non-commercial species, and marine m m a l s .  There are currently 2 endangered, 1 
threatened, and 5 wlnerable species of cetaceans that fkequent the area to feed. An MPA 
in the area may increase the success of these species since food sources would not be 
disrupted by commercial fishing practices. An MPA in the area could also be used to 
implement seasonal closures of existing fisheries to allow protection of over-wintering or 
spawning aggregations for other species (i.e. capeiin, redfish, shrimp, non-commercial 
species). 
The implementation of an MPA in the Hamilton Bank-Hawke Channel region 
could also enhance fisheries production in the Hamilton Bank-Hawke Channel region and 
over a much broader area downstream. Physical and oceanographic features of the area 
allow for southem transport of pelagic eggs and larvae. This may have strong 
implications to shrimp populations in Divisions 3KL and to the resurgence of cod stocks 
on the northeast coast and the northern Grand Banks. An MPA serving as a no fish zone 
may increase, or at least maintain high shrimp and cod biomass within the MPA and in 
the surroundhg areas. Also, a refuge for snow crab fkom the effects of bottom trawling in 
the shrimp directed fishery might increase recruitment within the MPA and in the 
surrounding area. These possïbilities could form the basis for research into fisheries 
production on the Labrador and northeast Newfoundland Shelf. . 
An MPA in the Hamilton Bank-Hawke Channel would be an ideal site for 
scientific research on the fishery and marine ecology of the Labrador and Newfoundland 
Shelf ecosystem. Histoncal fisheries data fkom this area exist as far back as the 1950s and 
the area has been under scientifïc study since 1994, with particular emphasis on northern 
cod, capelin and shrimp (G. Rose, Fisheries Conservation Chair, Mernorial University of 
Newfoundland, St. John's, NF, personal communication, 1999). An enhancecl study çould 
draw on these results. 
In closing, an ecosystem approach to fisheries management is needed. Research 
within an MPA in the Hamilton Bank-Hawke Channel area, because of the biodiversity 
that it exhibits, could give a better understanding of long-term ecosystem dynamics. In 
addition, information could be collected on species of sea birds, whales, primary and 
secondary production, and benthic organisms. One of the major benefits of protected 
areas is to provide %enchmark' areas for monitoring and research. 
The removal of a relatively small area fkom commercial fishing activity is thought 
to be a small price to pay for the benefits that could accrue. 
IO. 3 Recomendations 
Recommendation 1 : 
A portion of the Hamilton Bank-Hawke Channel area should be considerd for 
protection under the Marine Protected Areas Program of the Department of Fisheries and 
Oceans. From the information presented in this paper, it is clear that the aforementioned 
area meets the requirements stated in Section 35(1) of the Oceans Act (Fisher& and 
Owans Canada 1997; Fisherks and Oceans Canada 1999) (see section 10.1) 
Recommendation 2: 
Further scientifîc research is needed in the Hamilton Bank-Hawke Channel area to 
better d e h e  the boundaries of a proposed MPA. The most important areas are primary 
and secondq productivity, fish abundance and seasonai use, commercial and non- 
commercial fishing acîivity, and marine mammal and seabird distributons. However, the 
lack of specific knowledge should not be a rationale for stalling implementation of an 
MPA in this region. 
Recommendation 3: 
An MPA in this region should not be exclusively a no-fish zone. The value of the 
commercial fisheries in the Hamilton Bank, and especially the Hawke Channel is very 
high and very important to Nedoundland and Labrador. Industry opposition to no-fish 
zones may be hi&. The MPA concept should be put foah as a means to better understand 
and potentially enhance production, both of commercial and non-commercial species, and 
hence benefit friture fisheries. There may be advantages to both the commercial fisheries 
and to research in having zones of restrïcted fishing adjacent to areas that would be fished 
An MPA in this area could use zones definhg levels of protection to be established. 
Presumably such zones could be representative of a cross-section of the bank, channel, 
and shelf break, which characterize the region. Only specified activities would be allowed 
within each zone. In most of the MPA management could d o r c e  quota reductions, gear 
restrictions, and temporal and seasonal closures (i.e. during cod spawning seasons). In 
some axeas all commercial fishaies could be prohiited. The effects of such restrictions 
would form a basis for research and adaptive management. 
Recommendation 4 : 
A more detailed study of the long-term social and economic impacts and opinions 
about the establishment of this MPA is necessary. This may be facilitatecl through a 
survey, possiïly in conjunction with the education coordinator of the Professional Fish 
Harvesters Board. 
Recommendation 5: 
Involviug stakeholders in this project is essential to success. Obtaining 
ùiformation fiom harvesters and processors should be a priority. Harvesters could play a 
key role in the enforcement measures of the MPA, and should be involved in the decision 
making process. They m u t  be made aware of theu importance in the process and be 
aclaiowledged and benefit fiom their contriiutions. Without the support of industry, an 
MPA in this region is unlikely to be accomplished. 
Recommendation 6: 
Education about Marine Protected Areas is essential. The public and industry 
must be made aware of the potential benefits of the MPA. There is at present, a great deal 
of speculation and mistrust about MPAs. The benefits of protecting marine resources will 
not be realized without longer-tenn thinkllig and actions on the part of all involved. 
Although there is growing support for protection and conservation, there is also 
uncertainty and misunderstanding that MPAs would be used solely to restrict hktorical 
access without benefits to local communities. New methods for public discourse on these 
rnatters should be examined. 
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